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PATHOLOGY  AND  MORBID  ANATOMY. 


INTEODUGTION, 

Pathology  treats  of  the  origin,  nature,  course,  and  causes  of  those 
changes  in  the  body  which  constitute  disease;  Morbid  Anatomy,  or 
Morbid  Histology,  of  the  actual  alterations  in  the  tissues  which  the 
disease  has  produced.  The  former  is  therefore  comparable  with 
Physiology,  the  latter  with  the  Histology  of  the  normal  tissues. 

By  disease  is  understood  some  deviation  from  the  state  of  health ; 
a  deviation  consisting  for  the  most  part  in  an  alteration  in  the  func- 
tions, properties,  or  structure  of  some  tissue  or  organ,  owing  to  which 
its  office  in  the  economy  is  no  longer  performed  in  accordance  with 
the  normal  standard. 

Diseases  are  commonly  divided  into  two  classes — organic  and 
functional.  The  former  comprise  all  those  which  are  attended  by 
structural  change ;  the  latter  those  in  which  no  such  change  is  dis- 
coverable. Whether  it  be  possible  for  the  function  of  an  organ  or 
tissue  to  be  abnormally  performed  quite  irrespective  of  any  alteration 
in  its  structure  admits  of  some  doubt.  At  all  events,  as  our  methods 
of  minute  investigation  improve,  and  our  knowledge  of  morbid  his- 
tology increases,  the  class  of  functional  diseases  grows  less ;  and  al- 
though there  still  remain  a  large  number  of  diseases  in  which  we  are 
unable  to  recognize  any  alteration  of  structure,  and  which  must  there- 
fore still  be  described  as  functional,  it  is  probable  that  all  disease  will 
ultimately  be  found  to  be  attended  by  more  or  less  material  change. 

As  health  is  itself  merely  a  relative  term  and  implies  no  definite 
performance  of  the  processes  of  life,  so  disease  is  equally  indefinite; 
it  cannot  be  separated  from  health  by  any  well-defined  boundary,  the 
one  passing  by  insensible  gradations  into  the  other. 

Disease  is  thus,  in  most  cases,  an  abnormal  performance  of  those 
processes  which  constitute  life,  and  a  knowledge  of  these  processes- 
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must  therefore  necessarily  iDreeede  the  study  of  pathology.  Life 
comprises  the  formation  and  maintenance  of  the  tissues  and  the 
exhibition  of  their  various  functions.  Such  formation  and  main- 
tenance, which  may  be  included  under  the  general  term  of  Nutrition, 
consist  in  the  continuous  supply  of  new  material,  the  separation  of 
this  from  the  blood  and  its  appropriation  by  the  tissues,  together  with 
the  removal  of  the  products  of  their  waste.  Function  is  the  special 
manifestation  of  the  life  of  the  part,  as  distinct  from  its  growth  and 
the  maintenance  of  its  structure ;  in  the  secreting  cell,  consisting  in 
the  alteration  of  the  substances  abstracted  from  the  blood  to  fulfil 
some  special  purpose  in  the  economy ;  in  nerve,  in  the  transmission 
of  impulses  of  motion  and  sensation,  &c.  The  performance  of  func- 
tion is  obviously  dependent  upon  the  state  of  nutrition.  When  both 
of  these  are  normal  the  condition  is  one  of  health,  when  abnormal 
one  of  disease. 

As  in  health  the  nutrition  is  principally  dependent  upon  the  solid 
tissues,  these  abstracting,  appropriating,  and  altering  the  material 
which  is  supplied  to  them  by  the  blood ;  so  in  most  forms  of  disease 
it  is  these  tissues  which  play  the  more  important  part,  and  alterations 
in  them  are  amongst  the  most  frequent  of  the  morbid  processes. 

The  supply  and  composition  of  the  blood  must  obviously  at  the 
same  time  constitute  most  important  factors  in  disease.  Owing  to 
the  intimate  relation  which  subsists  between  the  blood  and  the  solid 
tissues,  any  alteration  in  its  composition  must  exercise  more  or  less 
influence  upon  the  nutritive  processes.  In  regarding  the  blood,  how- 
ever, as  an  element  in  the  causation  of  disease,  it  must  be  borne  in 
mind  that  this  fluid  is  in  a  state  of  constant  dependence  upon  other 
parts ;  its  component  elements  are  derived  from  external  sources  and 
undergo  continual  change,  and  although  possibly  under  certain  cir- 
cumstances it  may  become  altered  by  virtue  of  changes  in  the  nutritive 
activity  of  its  corpuscular  elements,  alterations  in  its  constitution  must 
in  most  cases  result  either  from  some  change  in  the  process  of  its 
formation,  as  from  the  ingestion  of  improper  or  insufficient  food,  raal- 
assimilation,  or  disease  of  the  lymphatic  structures ;  from  changes  in 
the  secretory  or  excretory  processes ;  or  from  the  introduction  of  for- 
eign substances,  derived  from  extraneous  sources.  Wliilst,  therefore, 
alterations  in  the  composition  of  the  blood  may  be  important  agents 
in  the  production  of  diseased  processes  in  other  tissues,  such  altera- 
tions are  in  most  cases  secondary  to  some  abnormality  in  its  formation 
or  depuration,  or  to  its  contamination  by  substances  derived  from 
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without.  Owing  to  the  facility  with  wliich  it  becomes  the  recipient 
of  foreign  substances,  it  is  often  the  first  tissue  to  become  altered,  as, 
for  example,  in  many  of  those  diseases  which  owe  their  origin  to  the 
introduction  of  minute  organisms ;  and  it  not  infrequently  constitutes 
the  principal  seat  of  the  diseased  process. 

The  blood  may  also  play  an  important  part  in  disease,  owing  to  an 
abnormal  activity  of  its  white  corpuscles  and  their  migration  through 
the  walls  of  the  blood-vessels  into  the  surrounding  tissues.  This 
occurs  in  the  process  of  inflammation,  and  probably  also  in  the  de- 
velopment of  many  of  the  new  formations. 

Lastly,  the  influence  of  the  nervous  system  must  be  taken  into 
account  in  considering  abnormal  conditions  of  nutrition  and  function. 
This,  by  regulating  the  circulation  and  supply  of  blood,  must  to  a 
certain  extent  control  tissue-change.  The  results  of  experimental 
and  clinical  observation  render  it  exceedingly  probable  that  many 
nerves  also  contain  fibres  which  exercise  a  direct  influence  upon 
nutrition,  independently  of  that  which  is  due  to  their  vaso-motor 
filaments.  In  support  of  this  view  may  be  adduced  the  well-known 
observations  of  Ludwig  and  Heidenhain  on  the  influence  of  the  chorda 
tympani  upon  the  secretion  of  the  submaxillary  gland,  which  prove 
that  the  increased  secretion  which  results  from  the  stimulation  of  this 
nerve  is  due  to  an  increased  activity  of  the  secreting  elements  of  the 
gland  and  not  to  changes  in  the  blood-vessels.  Recent  histological 
researches,  also,  which  are  tending  to  show  that  nerve-fibres  terminate 
in  the  ultimate  elements  of  nearly  all  tissues,  and  the  fact  that  very 
rapid  atrophy  of  muscles  often  follows  certain  lesions  of  the  nervous 
centres  and  many  injuries  of  the  nerve-trunks,  render  it  exceeding 
probable  that  nutrition  is  more  or  less  under  the  direct  influence  of 
the  nervous  system. 

Thej^rsi  part  of  this  work  will  be  devoted  exclusively  to  the  con- 
sideration of  morbid  processes  which  are  characterized  mainly  by 
alterations  in  nutrition ;  the  second,  to  those  in  which  an  altered 
nutrition  is  associated  with  certain  changes  in  the  blood-vessels  and 
circulation  (inflammation);  and  the  thiixl,  to  changes  in  the  blood 
and  circulation  alone.  In  considering  the  several  morbid  processes, 
the  general  pathology  of  each  process  will  first  be  described,  and 
subsequently  the  same  process  as  it  occurs  in  the  different  organs 
and  tissues. 


CHAPTER   I. 

THE    CELL. 

As  the  most  important  element  in  nutrition,  both  in  health  and 
disease,  is  the  activity  of  the  tissues  themselves — the  supply  of 
nutritive  material,  although  an  essential,  being  merely  a  passive 
part  of  the  process — it  becomes  necessary  to  consider,  somewhat 
minutely,  those  parts  of  the  tissues  in  which  this  activity  resides. 

Ever  since  Schwann  discovered  the  cellular  nature  of  animals, 
and  established  the  analogy  between  animal  and  vegetable  cells, 
there  has  been  a  gradually  increasing  conviction  amongst  physiolo- 
gists, which  has  now  become  an  universally  accepted  physiological 
and  pathological  doctrine,  that  the  cell  is  the  seat  of  nutrition  and 
function ;  and  further,  that  each  individual  cell  is  itself  an  inde- 
pendent organism,  endowed  with  those  properties  and  capable  of 
exhibiting  those  active  changes  which  are  characteristic  of  life. 
Every  organized  part  of  the  body  is  either  cellular  or  is  derived 
from  cells,  and  the  cells  themselves  originate  from  pre-existing  cells, 
and  under  no  circumstances  do  they  originate  de  novo. 

Whilst  therefore  the  whole  body  is  made  up  of  cells,  or  of  sub- 
stances derived  from  cells,  and  the  cell  is  itself  the  ultimate  morpho- 
logical element  which  is  capable  of  exhibiting  manifestations  of  life, 
it  must  be  borne  in  mind  that  in  a  complex  organism  the  phenomena 
of  life  are  the  result  of  the  continued  activity  of  innumerable  cells, 
many  of  which  possess  distinct  and  peculiar  functions,  and  that  by 
their  combination  they  become  endowed  with  new  powers  and  ex- 
hibit new  forces,  so  that  although  each  individual  unit  possesses  an 
independent  activity,  it  is  in  a  state  of  constant  dependence  upon 
others  with  which  it  is  more  or  less  intimately  associated. 

Constitution  of  Cells. — When  the  analogy  was  established 
between  the  animal  and  vegetable  cell,  the  former  was  held  to  be 
constructed  in  all  cases  upon  the  same  principle  as  the  latter,  and  to 
consist  of  a  cell-wall,  enclosing  a  cavity,  in  which  were  contained  a 
nucleus  and  fluid  contents.  (Fig.  1.)  This  was  the  idea  of  the  cell 
20 
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held  by  Schwann  and  Rernak,  and  supported  especially  by  VirchoAv, 
who  maintained  that  these  three  constituents  were 
essential  to  its  vitality  and  existence. 

During  recent  years,  however,  this  definition  has 
been  modified.  The  existence  of  a  cell-wall  was  in 
many  cases  not  evident.  In  embryonic  cells,  in  those 
of  many  rapidly  growing  new  formations,  and  in  the 
cells  of  blood,  pus,  and  mucus,  no  limiting  mem- 
brane could  be  demonstrated.  This  led  to  a  new 
definition  of  the  cell  by  Leydig  and  Max  Schultze, 
who  held  that  a  little  mass  of  matter  enclosing  a 
nucleus  was  all  that  was  necessary  for  its  constitu- 
tion. The  latter  of  these  physiologists  not  only  re- 
jected the  cell-wall  as  an  essential  constituent,  but 
established  the  identity  of  the  mass  of  matter  (cell- 
contents)  with  animal  sarcode — a  contractile  sub- 
stance existing  in  the  lower  animals — and  showed  that,  like  it,  it  was 
endowed  with  the  power  of  spontaneous  movement.  This  substance 
he  called  protoplasm.  He  further  pointed  out  that  the  existence  of 
a  distinct  cell- wall  was  the  result  of  a  retrograde  process  taking 
place  in  the  outer  layers  of  the  protoplasm,  and  that  the  latter  was 
the  real  seat  of  the  activity  of  the  cell.  These  views  closely  corre- 
spond with  those  held  by  Dr.  Beale  in  this  country.^ 

The  definition  of  a  cell  has  been  still  further  modified  by  Briicke, 
Strieker,  and  others,  who  consider  that  the  existence  of  a  nucleus  is 
not  essential  to  its  constitution.  This  opinion  is  principally  based 
upon  the  fact  that  in  the  cryptogamia,  and  in  some  of  the  lowest 
animal  forms,  cells  occur  in  which  no  nucleus  is  visible. 

It  would  thus  appear  probable  that  a  simple  mass  of  protoplasm 
may,  in  some  exceptional  cases,  be  all  that  is  necessary  to  constitute 
a  ceW—i.e.,  an  elementary  organism,  capable  of  exhibiting  independ- 
ently all  the  phenomena  of  life ;  but  that  the  nucleus  is  an  exceed- 
ingly constant  and  almost  invariable  constituent.  The  cell-wall  is 
much  less  constant,  and  being  the  result  of  a  retrograde  change  in 
the  outer  layers  of  the  protoplasm,  it  must  be  regarded,  in  point  of 
vitality,  as  inferior  to  the  rest  of  the  cell. 

Protoplasm  itself  is  an  unstable  albuminoid  compound,  which  is 


^  Dr.  Beale  calls  the  protoplasm  germinal  matter  or  bioplasjn 
formed  material. 


the  cell-wall. 
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insoluble. in  water  and  coagulates  at  death.  As  usually  met  with,  it 
is  a  homogeneous  structureless  material,  of  a  soft  and  viscid  consist- 
ence. In  consistence,  however,  it  is  subject  to  variations,  being  some- 
times perfectly  fluid,  at  others  more  or  less  solid  and  gelatinous.  In 
old  cells  it  often  becomes  transformed,  by  the  loss  of  water,  into  a 
more  solid  albuminoid  substance — keratin.  This  occurs  in  the  epi- 
dermis and  nail.  Protoplasm  may  also  become  gradually  converted 
into  other  modifications  of  the  protein  group — into  mucin,  globulin, 
haemoglobin,  &c.  The  cell-wall,  when  it  exists,  is  of  much  firmer 
consistence  than  the  protoplasm.  In  some  cells  the  protoplasm  con- 
stitutes but  a  small  proportion  of  the  body  of  the  cell,  other  sub- 
stances, which  are  either  the  result  of  its  metamorphosis,  or  have 
been  taken  up  from  without,  being  associated  with  it.  Thus  fat 
is  met  with  in  the  cells  of  adipose  tissue,  and  of  the  liver.  (See 
Fig.  5.)  Pigment,  calcareous  particles,  pepsine,  &c.,  are  also  met 
with  in  cells. 

The  nucleus  is  more  constant  both  in  size  and  form  than  the  cell. 
It  is  usually  spherical  or  oval  in  shape,  and  often  contains  one  or 
more  minute  round  or  angular  bodies,  termed  nucleoli.  It  offers  a 
greater  resistance  to  chemical  reagents  than  the  other  constituents  of 
the  cell,  and  in  disease  often  remains  after  these  have  been  destroyed. 
It  is  also  stained  more  deeply  by  carnline. 

The  original  form  of  the  nucleus  is  vesicular.  In  the  earliest  cells 
of  embryonic  tissue  it  possesses  a  delicate  membrane  enclosing  a 
nucleolus  and  fluid  contents,  thus  resembling  in  its  structure  the  cell. 
Subsequently,  however,  it  loses  its  vesicular  character,  and  as  usually 
met  with  it  is  a  solid  perfectly  homogeneous,  or  faintly  granular 
body,  in  which  the  nucleolus  is  still  visible.  The  recognition  of  the 
uucleug  is  not  always  possible,  owing  to  its  presence  being  obscured 
by  fat,  pigment,  or  other  substances  contained  within  the  cell.  (See 
Fig.  25.)  In  some  cells  the  nuclei  gradually  disappear.  The  colored 
blood-cells  and  the  cells  of  the  superficial  layers  of  the  epidermis  are 
examples  of  cells  in  which  the  original  nucleus  has  become  lost. 
Lastly,  it  must  be  mentioned  that  several  nuclei  may  be  contained 
within  the  same  cell. 

Physiology  of  Cells. — The  cell,  as  already  stated,  is  capable  of 
absorbing  and  transforming  matter,  of  excretion,  and  of  growth.  It 
is  also  endowed  with  the  power  of  changing  its  form,  of  cohering 
with  other  cells,  of  undergoing  more  or  less  active  movement,  and  of 
reproduction.     The  question  now  arises  as  to  what  part  is  played  by 


THE     CELL.  23 

its  respective  constituents — whether  the  cell-wall,  the  body  of  the 
cell  (protoplasm),  and  the  nucleus  have  different  offices. 

The  cell-wall  being-  the  result  of  a  retrogressive  change  in  the  pro- 
toplasm, it  cannot  be  regarded  as  taking  any  part  in  the  life  of  the 
cell,  the  activity  of  which  is  much  diminished  by  its  existence,  as  is 
also  its  power  of  reproducing  itself  by  simple  division.  It  is  in  old 
cells  that  a  cell-wall  is  most  frequently  met  with ;  in  those  newly 
formed  it  is  entirely  wanting. 

The  nucleus  has  usually  been  looked  upon  as  the  seat  of  the  nutri- 
tion, as  distinct  from  the  specific  functions  of  cells,  and  has  been 
supposed  to  play  an  important  part  in  their  multiplication  and  re- 
production. The  fact  that  when  a  cell  divides,  the  division  usually 
commences  in  the  nucleus,  and  only  subsequently  takes  plaee  in  the 
rest  of  the  cell,  would  appear  to  favor  this  view ;  as  would  also  the 
great  uniformity  of  the  nucleus  both  in  size  and  form,  whatever  be 
the  functional  nature  of  the  cell.  It  must  be  borne  in  mind,  how- 
ever, that  non-nucleated  cells  may  multiply,  and  that  nucleated  cells 
have  been  observed  to  divide,  the  nucleus  itself  taking  no  part  in  the 
process. 

Whatever  be  the  part  played  by  the  nucleus,  there  can  be  no  doubt 
that  the  protoplasm  is  the  most  important  factor  of  the  cell,  and  it 
may  itself  be  the  only  constituent.  The  spontaneous  movements, 
alterations  in  form,  and  migratory  powers  characteristic  of  young 
cells  are  due  to  the  protoplasm.  Such  movements  are  observed  in 
the  cells  of  the  embryo,  in  lymphoid  and  young  epithelial  cells,  in 
some  of  the  cells  of  connective  tissue,  and  in  white  blood  and  pus 
cells. 

The  protoplasm,  as  already  stated,  may  be  the  sole  seat  of  the  nu- 
tritive and  formative  power  of  the  cell.  It  would  appear,  however, 
probable  that  it  is  more  especially  concerned  in  the  performance  of 
function,  and  that  the  specific  functional  peculiarities  of  cells  are 
dependent  rather  upon  it  than  upon  their  other  constituents.  The 
.volume  and  consistence  of  the  protoplasm  vary  in  different  cells, 
and  in  the  same  cell,  at  different  times  and  under  different  circum- 
stances. It  is  apparently  capable  of  imbibing  and  giving  up  fluids, 
at  the  same  time  undergoing  corresponding  alterations  in  volume. 
These  considerations  render  it  probable  that  it  is  the  seat  of  the 
selective  power  of  the  cell,  and  of  those  other  properties  Avhich 
represent  its  specific  functions.  ' 

Genesis  of  Cells. — The  proposition  of  Virchow,  that  every  cell 
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originates  directly  from  a  pre-existing  cell,  forms  the  basis  of  the 
pathology  of  the  present  clay.  To  Remak,  however,  must  be  ascribed 
the  merit  of  having  first  established  the  cellular  origin  of  the  tissues. 

The  multiplication  of  cells  may  take  place  in  three  ways — by 
simple  division,  by  gemmation,  and  by  endogenous  groivth.  In  the 
first  two  methods  the  cell  breaks  up  into  fragments ;  in  the  last,  new 
cells  originate  within  the  parent  cell.  The  process  is  obviously  asso- 
ciated with  growth  and  increase  of  the  protoplasm. 

The  multiplication  by  simple  division  is  the  most  frequent  method. 
The  cell  divides  and  forms  two  cells,  and  each  of  these  again  divides 
and  forms  two  more,  and  so  on.  In  nucleated  cells  the  nucleus,  as  a 
rule,  divides  first.  The  nucleus,  however,  may  divide  and  multiply 
within  the  cell  without  any  division  of  the  cell  taking  place.  If  the 
nuclei  multiply  within  the  cell  and  the  protoplasm  continuously  in- 
crease without  subsequent  division  of  the  cell  taking  place,  large, 
many-nucleated,  irregular-shaped  masses  of  protoplasm  are  produced. 
These  are  the  giant  or  myeloid  cells,  which  are  met  with  in  the 
medulla  of  young  bone,  and  in  some  new  formations.  (See  "  Myeloid 
Sarcoma,"  Fig.  33.)  The  existence  of  a  dense  cell-wall  interferes 
with  the  process  of  multiplication  by  simple  division. 

By  endogenous  multiplication  is  understood  the  development  of 
cells  within  pre-existing  cells.  The  multiplication  of  the  cells  of 
cartilage,  such  as  occurs  in  the  growth  of  bone  and  in  the  process  of 
inflammation,  has  been  adduced  as  an  example  of  this  mode  of  cell 
formation.  Here,  however,  we  have  simply  the  division  of  the 
cartilage  cell  within  its  capsule  (see  Fig.  71,  d),  and  the  process  is 
precisely  similar  to  multiplication  by  simple  division.  The  mode 
of  cell  formation  which  must  be  regarded  as  strictly  endogenous 
is  what  is  now  commonly  known  as  Vacuolcdion.  This  was  de- 
scribed some'  time  ago  by  Virchow  in  his  "  Cellular  Pathology ;" 
and,  owing  to  the  more  recent  researches  of  Klein  and  others,  it  now 
occupies  an  important  place  in  the  history  of  cell  development. 
The  process  consists  in  the  formation  of  a  vacuole  in  the  body  of 
the  cell.  This  vacuole  may  gradually  increase  in  size  until  it  occu- 
pies nearly  the  whole  of  the  cell,  being  merely  surrounded  by  a  thin 
layer  of  protoplasm,  in  which  may  often  be  seen  the  displaced  nucleusv 
(Fig.  2,  6).  Within  this  vacuole  one  or  more  new  elements  are 
formed.  These  either  originate  from  the  nucleus  of  the  cell,  or 
they  are  produced  from  the  protoplasm  which  forms  the  wall  of  the 
vacuole.     In  the  latter  case,  according  to  Dr.  Klein,  buds  grow  out 
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from  the  protoplasmic  Avall  towards  the  interior  of  the  vacuole,  and 
these  becoming  detached  form  new  cells.^  A  vacuolated  cell  with 
an  endogenous  brood  is  shown  in  the  accompanying  drawing  (Fig.  2), 
for  which  I  am  indebted  to  the  observer  just  quoted.  It  must,  how- 
ever, be  remembered,  in  forming  any  conclusion  as  to  the  origin  of 
small  cells  within  a  larger  cell,  that  yiq.  2. 

there  exists  the  possibility  that  these 
m9,y  have  entered  from  without. 

The  endogenous  mode  of  cell  forma- 
tion is  not  that  by  which  tissues  re- 
generate themselves.  This  is  usually 
effected  by  simple  division.     Elements 

which  have  an  endogenous  origin  have  ^  ^^<=^^olated  Cell     a   Protoplasm  of  cell 

°  _  o  •        conbtitulmg  w.Ul  of  the  vacuole,    b.  Dis- 

commonly  a  destiny  different  from  that  placed  nuclei,  c.  The  vacuole,  d.  Drop  of 
of  the  parent  cell.  ''''■  "  ^■^'i°g-°- frood.  (Kiei„.) 

In  multiplication  by  gemmation,  a  small  portion  of  the  protoplasm 
projects  from  the  cell  and  becomes  detached  by  constriction  at  its 
base,  thus  forming  a  new  cell.  This  is  much  less  frequent  than  the 
two  former  processes.^ 


CHAPTEE   II. 

NUTRITION   ARRESTED. 


The  absolute  and  permanent  arrest  of  nutrition  constitutes  local 
or  systemic  death.  Under  this  head  are  included  the  three  following 
processes : — 

1  "  The  Anatomy  of  the  Lymphatic  System,"  vol.  i.  pp.  55-60;  and  Klein  on 
"  Endothelial  vesicles  of  growing  blood-vessels  in  the  embryo  chick."  "Sitzungs- 
bei'ichte  der  Wiener  k.  Academic  d.  Wissenschaften,"  Part  for  March,  1871. 

2  The  author  wishes  it  to  be  distinctly  understood  that  in  the  subsequent  pages 
the  term  "ceW"  is  employed  to  designate  the  most  elementary  factor  of  the 
tissues  which  is  capable  of  exhibiting  the  phenomena  characteristic  of  an  inde- 
pendent organism,  quite  irrespectively  of  the  existence  of  a  cell-wall,  or  even  of  a 
nucleus. 
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1.  General  or  Systemie  Death. — In  this,  the  arrest  is  general ;  the 
nutritive  processes  cease  throughout  the  whole  body. 

2.  Gangrene  or  iVecros is.— The  arrest  is  local,  and  confined  to  a 
particular  part,  which,  when  dead,  retains  to  a  greater  or  less  extent 
its  external  form  and  anatomical  characters. 

3.  Ifolecular  Death  or  Necrobiosis. — The  arrest  is  also  local,  but 
usually  results  from  a  previous  gradual  impairment  of  the  nutritive 
processes,  which  ultimately  entirely  cease  in  some  of  the  histological 
elements.  The  dead  part  is  a  granular  debris  in  which  all  trace  of  the 
original  structure  is  lost.  This  will  be  considered  under  "  Atrophy 
and  Degeneration." 


Gangrene   or   Necrosis. 

Gangrene  or  Necrosis  is  the  complete  and  permanent  arrest  of 
nutrition  in  a  part — occurring  for  the  most  part  more  or  less  sud- 
denly— which,  when  dead,  retains  to  a  greater  or  less  extent  its 
external  form  and  anatomical  structure.  The  series  of  processes  by 
which  this  is  brought  about  is  called  Mortification,  the  dead  tissue — 
a  Sphacelus  or  Slough.  In  bone  the  process  is  called  Necrosis,  the 
result — a  Sequestrum. 

The  arrest  of  nutrition  is  followed  by  the  complete  cessation  of 
all  the  evidences  of  life  both  functional  and  physical ;  and  the  part 
thus  removed  from  the  influence  of  the  "vital  forces"  undergoes 
those  chemical  and  physical  changes  which  are  common  to  inanimate 
organic  matter.  In  a  limb,  for  example,  there  is  paralysis  of  motion 
and  sensation,  coldness,  dryness  of  the  surface;  the  natural  firmness 
and  elasticity  are  lost,  and  it  becomes  soft  and  doughy ;  the  coloring 
matter  escapes  from  the  blood-corpuscles,  and  dissolved  in  the  liquor 
sanguinis  permeates  and  stains  the  tissues.  Eva^^oration  from  the 
surface  is  to  a  great  extent  hindered  by  the  epidermis ;  consequently, 
if  the  limb  contains  much  blood,  the  transuded  serum  and  the  watery 
constituents  of  the  tissues  often  form  large  bullse  on  the  surface.  As 
decomposition  proceeds,  gases  are  generated  in  the  part — principally 
sulphuretted  hydrogen,  ammonia,  nitrogen,  and  carbonic  acid.  These 
give  rise  to  the  emphysematous  crackling  which  is  so  often  associated 
with  the  gangrenous  process.  The  tissues  at  the  same  time  undergo 
a  process  of  softening  or  liquefaction,  the  limb  becomes  exceedingly 
offensive,  and  changes  from  a  reddish  color  to  a  brownish  or  green- 
ish black.     This  is  owing  to  changes  in  the  transuded  haemoglobin. 
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If  the  limb  does  not  contain  a  large  amount  of  blood,  and  evapora- 
tion is  allowed  to  go  on  freely  from  the  surface  by  the  destruction  of 
the  epidermis  and  rupture  of  the  bullfe,  it  may  dry  up — the  process 
of  decomposition  gradually  ceasing — and  become  converted  into  a 
black  shrunken  mass,  which  undergoes  but  little  further  change : — 
this  constitutes  Dry  Gangrene  or  Ilummification.  If,  on  the  other 
hand,  as  is  more  commonly  the  case,  the  gangrene  is  associated  with 
venous  obstruction,  and  thus  the  return  of  blood  and  absorption  of 
fluids  are  prevented,  the  evaporation  from  the  surface  is  rarely  suffi- 
cient to  dry  the  limb,  and,  consequently,  the  process  of  decomposition 
proceeds  until  it  is  completely  disorganized  : — this  is  3Ioist  Gangrene. 

The  characters  of  the  dead  part  vary  with  its  structure,  its  vascu- 
larity, the  cause  of  the  gangrene,  the  acuteness  of  the  process,  and 
the  possibility  of  the  access  of  atmospheric  air.  The  more  vascular 
the  tissue,  the  softer  its  structure,  and  the  more  it  is  exposed  to  the 
atmosphere,  the  more  rapidly  and  completely  does  it  undergo  decom- 
position. Bone,  cartilage,  and  tendons,  which  are  firm  hard  tissues, 
containing  comparatively  but  few  vessels,  undergo  very  little  altera- 
tion in  structure  and  form ;  whereas  softer  parts  are  much  more 
rapidly  and  completely  destroyed. 

The  occurrence  of  decomposition  manifests  itself  in  the  first  place 
in  the  blood  contained  in  the  part ;  this  fluid  undergoes  the  earliest 
and  most  rapid  change.  The  hsemoglobin  escapes  from  the  red  cor- 
.puscles,  partly  by  exudation  and  partly  by  the  destruction  of  the 
corpuscles  themselves,  and  dissolved  in  the  liquor  sanguinis  per- 
meates the  surrounding  tissues.  The  corpuscles  are  ultimately  com- 
pletely annihilated,  nothing  remaining  but  a  few  minute  granules. 

The  staining  of  the  tissues  with  hsemoglobin  is  commonly  known 
as  post-mortem  staining,  and  the  appearances  it  presents  are  very 
characteristic.  All  the  tissues  may  be  more  or  less  affected,  but  the 
lining  membrane  of  the  heart  and  large  blood-vessels,  being  in  imme- 
diate contact  with  the  blood  after  death,  are  naturally  more  so  than 
other  parts.  The  staining  is  of  an  uniform  pinkish-red  color,  thus 
differing  from  the  punctiform  and  stratiform  redness  of  hypersemia, 
from  which  it  must  be  carefully  distinguished.  The  amount  of  stain- 
ing is  in  proportion  to  the  rapidity  with  which  decomposition  has 
taken  place,  and  to  the  amount  of  blood  contained  in  the  part  at  the 
time  of  death. 

Rigor  Mortis. — In  muscle  the  arrest  of  nutrition  is  accompanied 
by  a  state  of  rigidity,  known  as  the  Rigor  Mortis.    This  is  a  peculiar 
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condition  of  the  muscles  observed  in  almost  all  bodies  after  death,  in 
which  they  become  firm  and  somewhat  shortened,  as  though  in  a  state 
of  chronic  contraction.  It  comes  on  as  soon  as  the  muscles  have  lost 
their  irritability,  i.e.,  their  capability  of  responding  to  artificial  stim- 
ulation ;  in  other  words,  as  soon  as  the  nutritive  processes  have  com- 
pletely ceased.  The  time  of  its  appearance  will  therefore  depend 
upon  the  state  of  nutrition  of  the  muscles  at  the  time  of  death ;  the 
more  healthy  and  vigorous  this  is,  the  longer  it  is  before  the  nutritive 
processes  completely  cease,  and  consequently  the  longer  it  is  before 
the  rigor  mortis  supervenes.  The  length  of  its  duration  and  its  in- 
tensity are  in  direct  proportion  to  the  lateness  of  its  appearance.  In 
people,  for  example,  who  are  in  perfect  health,  and  die  suddenly,  as 
from  accident,  the  rigor  mortis  does  not  usually  come  on  until  from  ten 
to  twenty-four  hours  after  death ;  it  is  very  marked,  and  often  lasts 
two  or  three  days.  In  those,  on  the  other  hand,  who  die  from  some 
exhausting  disease,  as  from  chronic  phthisis  or  the  adynamic  fevers, 
in  which  the  nutrition  of  the  muscles  becomes  much  impaired,  the 
rigor  mortis  appears  very  soon,  sometimes  as  early  as  ten  minutes 
after  death ;  it  is  very  slight,  and  may  pass  off  in  less  than  an  hour. 
It  has  been  said  that  in  cases  of  death  from  poisoning  by  carbonic 
acid  and  sulphuretted  hydrogen,  from  lightning,  and  from  some  of 
the  severer  forms  of  the  adynamic  fevers,  the  rigor  mortis  is  entirely 
absent.  It  is  doubtful,  however,  if  this  is  the  case,  as  the  rigor 
mortis  has  probably  escaped  observation,  owing  to  its  early  superven- . 
tion  and  rapid  disappearance.  As  soon  as  the  rigor  mortis  has  passed 
off,  decomposition  of  the  muscular  tissue  commences. 

The  rigor  mortis  occurs  not  only  as  the  result  of  systemic  and  local 
death,  but  it  may  also  be  induced  artificially  by  temporarily  arresting 
the  nutrition  of  the  muscle.  If  the  supply  of  blood  to  a  muscle  be 
cut  off  by  the  application  of  a  ligature  to  the  artery  supplying  it,  it 
quickly  passes  into  a  condition  which  is  indistinguishable  from  the 
rigor  mortis.  If  the  ligature  be  removed  sufficiently  early,  this  dis- 
appears, and  the  vitality  of  the  muscle  is  restored. 

With  regard  to  the  nature  of  the  change — it  was  formerly  supposed 
to  be  a  spontaneous  contraction,  the  last  act  of  vitality  on  the  part 
of  the  muscle.  More  recently,  however,  Kiihne  and  others  have 
shown  that  it  is  really  owing  to  the  coagulation  of  an  albuminous 
substance  termed  myosin.  This  substance,  which  is  contained  in  the 
fluid  of  the  muscle,  coagulates  in  its  substance  when  nutrition  has 
ceased,  thus  causing  the  firmness,  hardness,  and  opacity,  which  dis- 
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appear  as  soon  as  disintegration  and  decomposition  commence.  The 
transverse  striation  of  the  fibres  then  becomes  indistinct  and  gives 
place  to  irregular  rows  of  granules  and  fat  molecules,  the  muscle 
softens,  its  sarcolemma  is  destroyed,  and  ultimately  nothing  remains 
but  a  soft  structureless  debris. 

A  similar  coagulation  takes  place  in  the  cells  of  plain  involuntary 
muscle,  and  here  also  a  rigor  mortis  occurs.  In  the  cells  of  all 
other  tissues  a  coagulation  of  the  protoplasm  occurs  on  the  cessation 
of  the  nutritive  processes ;  the  cells  become  cloudy  and  granular, 
and  then  break  up  into  molecules  of  various  sizes. 

Respecting  the  disintegration  of  other  tissues : — The  cells  of  adipose 
tissue  rapidly  diminish  in  size,  owing  to  the  escape  of  the  fluid  fat, 
which  diffuses  itself  throughout  the  surrounding  structures.  The 
fibres  of  connective  tissue  swell  up,  become  opaque,  and  ultimately 
liquefy.  In  nerve-fibres,  the  white  substance  of  Schwann  coagulates 
and  collects  into  small  drops  (myeline)  within  the  neurilemma.  Car- 
tilage and  bone  resist  the  necrotizing  process  longer  than  any  of  the 
tissues,  and  are  the  least  altered  by  it. 

The  termination  of  the  gangrenous  process  varies.  It  may,  after 
involving  a  greater  or  less  extent  of  tissue,  become  arrested,  and  a 
"line  of  demarcation"  form  between  the  dead  and  living  parts  [Cir- 
cumscribed Gangrene) ;  or  the  process  may  continue  to  extend  with- 
out any  such  attempt  at  recovery  [Diffuse  Gangrene).  When  the 
process  becomes  arrested,  the  dead  tissue — the  sphacelus  or  slough — 
acts  as  a  foreign  body,  and  as  such  sets  up  inflammatory  changes  in 
the  adjacent  living  structures,  and  by  this  means  it  is  ultimately  re- 
moved or  becomes  encapsuled.  The  tissues  immediately  surrounding 
the  necrosed  part  are  thus  in  a  state  of  inflammation,  as  is  evidenced 
in  external  structures  by  their  swelled  condition,  red  color,  and  high 
temperature.  As  the  gangrenous  process  ceases,  the  necrosed  frag- 
ment becomes  limited  by  this  line  of  inflamed  tissue,  which  consti- 
tutes the  "  line  of  demarcation''  between  the  dead  and  living  parts. 
Along  this  line  a  process  of  ulceration  and  suppuration  takes  place, 
and  by  means  of  this  the  dead  mass  is  gradually  separated  from  the 
surrounding  structures.  The  ultimate  termination  of  the  process 
depends  principally  upon  the  situation  of  the  affected  part.  If  this 
be  superficial,  the  slough  is  thrown  off,  as  in  external  parts,  the  intes- 
tines, the  pharynx,  &c.,  an  ulcerated  surface  being  left.  If  the  dead 
mass  is  deeply  seated,  its  removal  becomes  possible  only  by  the  ex- 
tension of  the  necrotizing  process  to  the  surface,  as  is  exemplified  by 
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the  spontaneous  removal  of  necrosed  bone  through  fistulous  openings 
in  the  soft  parts,  and  by  the  opening  of  an  abscess.  In  other  cases 
the  inflammatory  process  which  takes  place  in  the  tissues  surround- 
ing the  dead  part  is  less  intense,  and  the  formation  of  pus  is  less 
abundant,  and  is  soon  followed  by  that  of  connective  tissue,  a  layer 
of  which  is  ultimately  formed  around  the  necrosed  mass,  by  which 
it  becomes  encapsuled.  This  occurs  especially  in  internal  parts.  Ex- 
amples of  it  are  furnished  by  foreign  bodies,  hemorrhagic  infarcts, 
accumulated  epithelial  products,  portions  of  necrosed  bone,  and  a 
foetus  in  the  abdominal  cavity,  all  of  which  may  thus  become  sur- 
rounded by  a  layer  of  connective  tissue.  The  part  when  thus  encap- 
suled is  usually  rendered  inert,  and  no  longer  acts  as  an  irritant  to 
the  tissues  in  which  it  lies;  it  undergoes  a  gradual  process  of  absorp- 
tion and  drying  up,  and  often  becomes  calcified. 

Causes. — The  causes  of  gangrene  may  be  divided  into  those  which 
interfere  with  the  supply  of  nutritive  material,  and  those  which  di- 
rectly destroy  the  vitality  of  the  histological  elements  so  that  they 
are  no  longer  able  to  perform  their  functions. 

A.  The  supply  of  nutritive  material  may  be  interfered  with  by : — 

1.  Obstruction  in  the  Arteries. — This  is  a  common  cause  of  gan- 
grene. The  obstruction  may  be  caused  by  a  ligature,  by  compression 
of  the  vessel,  by  solution  of  its  continuity,  by  thrombosis  or  embo- 
lism, and  by  disease  of  the  arterial  coats.  If  the  obstruction  be  com- 
plete and  a  collateral  circulation  cannot  be  established,  death  of  the 
part  quickly  ensues.  Obstruction  to  the  arteries  alone,  the  return  of 
blood  by  the  veins  not  being  interfered  with,  usually  produces  the 
dry  form  of  gangrene. 

2.  Obstruction  in  the  Capillaries. — Obstruction  here  is  usually  the 
result  of  pressure  upon  or  stretching  of  the  vessels.  This  may  take 
place  from  the  accumulation  of  inflammatory  products,  hemorrhage, 
or  from  the  pressure  exercised  by  new  growths.  The  resulting  ob- 
struction to  the  capillary  circulation  causes  the  death  of  the  imme- 
diately adjacent  tissues.  As  examples  of  gangrene  from  this  cause 
may  be  mentioned  the  necrosis  of  the  superficial  layers  of  the  bone 
which  so  frequently  results  from  periostitis,  owing  to  the  compres- 
sion of  the  capillaries  between  the  bone  and  the  periosteum ;  also  the 
sloughing  of  the  mucous  membranes  in  diphtheria. 

3.  Obstruction  in  the  Veins. — Obstruction  to  the  return  of  blood  by 
the  veins  must  be  so  complete  in  order  to  arrest  nutrition  that  it  is  in 
itself  rarely  a  cause  of  gangrene.     It  is  when  associated  with  obstruc- 
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tion  in  tlie  arteries  that  it  constitutes  an  important  agent  in  producing 
this  result.  This  combination  of  venous  and  arterial  obstruction  is 
seen  in  a  strangulated  hernia,  in  the  invagination  of  a  portion  of  the 
intestine,  in  the  constriction  of  a  part  by  a  tight  bandage,  and  in 
contusions  and  lacerations  of  the  soft  parts  in  which  both  arteries 
and  veins  are  injured  or  become  strangulated  by  the  tension  of  the 
tissues  which  subsequently  ensues.  In  all  cases  in  which  gangrene 
is  associated  with  venous  obstruction  it  is  of  the  moist  variety. 

4.  Diminished  Cardiac  Power. — This,  like  venous  obstruction,  is 
seldom  independently  a  cause  of  gangrene.  In  cases,  however,  of 
excessive  general  debility  or  disease  of  the  cardiac  substance,  the  con- 
sequent diminution  in  the  contractile  power  of  the  heart  materially 
aids  the  foregoing  causes  in  producing  a  fatal  blood-stasis.  The 
arrest  of  the  circulation  in  "senile  gangrene,"  and  that  which  so 
often  occurs  in  the  tissues  of  the  back  in  adynamic  feyers  and  in 
chronic  exhausting  diseases,  is  in  part  the  result  of  diminished  cardiac 
power.  This  arrest,  in  the  last-named  conditions,  is  usually  deter- 
mined by  some  injurious  stimulation  of  the  tissue;  in  other  words, 
it  is  a  part  of  an  inflammatory  process. 

5.  Inflammation. — The  effect  of  the  inflammatory  process  is  to 
impede  or  arrest  the  circulation,  and  to  impair  the  vitality  of  the 
affected  part,  and  the  intensity  of  the  process  may  be  so  great  as  to 
permanently  arrest  the  circulation  and  cause  gangrene.  Gangrene 
from  inflammation  has  been  called  inflammatory,  acute,  or  hot  gan- 
grene. It  is  always  of  the  moist  variety,  and  is  characterized  by  the 
heat,  swelling,  tension,  and  redness  of  the  affected  part,  which  quickly 
becomes  flaccid,  cold,  of  a  greenish-black  color,  and  exhales  an  offen- 
sive odor.  Certain  inflammations  have  a  special  tendency  to  termi- 
nate in  gangrene,  as  diphtheria,  erysipelas,  carbuncle,  and  "hospital 
gangrene."  In  all  cases,  the  more  impaired  the  nutrition  of  the  part 
which  becomes  the  seat  of  an  inflammatory  process,  the  more  likely 
is  this  to  cause  its  death. 

B.  Destruction  of  the  vitality  of  the  histological  elements  may  be 
caused  by : — 

1.  Mechanical  Agencies. — Under  this  head  are  included  external 
violence,  heat,  cold,  and  corrosive  substances,  all  of  which,  by  directly 
and  completely  destroying  vitality,  may  be  causes  of  gangrene.  In 
most  cases,  however,  this  result  is  preceded  by  more  or  less  inflam- 
mation. 

2.  Poisons  introduced  into  the  Circulation. — Phosphorus  and  ergot 
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of  rye  are  the  most  important  of  these.  The  necrosis  of  the  jaw 
which  results  from  phosj)horus  appears,  however,  to  be  owing  to  the 
direct  contact  of  the  phosj)horus  witli  the  bone,  and  the  gangrene  of 
the  extremities  which  sometimes  follows  the  long-continued  ingestion 
of  ergot  is  probably  due  to  that  contraction  of  the  small  arteries  which 
this  substance  produces. 

Senile  Gangrene. — This  is  a  form  of  mortification  which  affects 
especially  the  lower  extremities  of  old  people,  and  is  the  result  of  sev- 
eral of  those  conditions  which  have  already  been  enumerated  as  causes 
of  gangrene. 

The  most  important  element  in  the  production  of  senile  gangrene 
consists  in  the  occurrence  of  atheromatous  or  calcareous  changes  in 
the  arteries  of  the  limb,  in  consequence  of  which  the  circulation  in  it 
becomes  impeded  and  its  vitality  impaired.  This  is  evidenced  by  the 
coldness  of  the  feet,  the  cramps,  and  the  other  abnormal  sensations 
which  are  so  often  experienced  by  the  patient  some  time  before  the 
gangrene  sets  in.  This  tendency  to  local  stagnation  of  the  circulation 
is  usually  materially  increased  by  the  simultaneous  atrophy  or  degen- 
eration of  the  muscular  substance  of  the  heart  itself.  The  combined 
effect  of  the  diminished  vis  a  tergo  and  of  the  arterial  degeneration 
may,  in  some  cases,  be  alone  sufficient  to  cause  arrest  of  the  circula- 
tion and  the  formation  of  thrombi  in  the  vessels  of  the  limb,  and  thus 
to  cause  gangrene.  The  supervention  of  the  gangrene,  however,  is 
usually  determined  by  some  injurious  stimulation  of  the  tissue,  as  a 
slight  abrasion  of  the  foot,  a  bruise,  injury  to  a  corn,  or  excess  of  heat 
or  cold,  which  sets  up  inflammation  in  the  already  weakened  part,  and 
thus,  by  still  further  obstructing  the  circulation  in  it,  and  impairing 
its  vitality,  causes  its  death.  Senile  gangrene  is  usually  of  the  dry 
variety. 
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CHAPTER   III. 


NUTEITIOISr    IMPAIRED. 


It  has  been  seen  in  the  preceding  chapter  that  the  absolute  arrest 
of  nutrition  is  followed  by  the  complete  cessation  of  all  manifesta- 
tions of  vitality  and  function,  constituting  local  or  systemic  death. 
Those  conditions  must  now  be  considered  in  which  the  interference 
with  nutrition,  for  the  most  part,  falls  short  of  absolute  arrest,  and 
in  which,  although  vitality  is  impaired,  death  is  only  an  occasional 
sequence.  Such  conditions  are  comprised  under  "Atrophy"  and 
"Degeneration." 

Atrophy. 

Atrophy  is  a  diminution  in  the  amount  of  a  tissue,  owing  either 
to  diminution  in  the  size,  or  diminution  in  the  number,  of  the  histo- 
logical elements  of  which  it  is  composed.  It  is  attended  by  loss  of 
weight  and  impairment  of  function. 

When  the  elements  are  diminished  in  size  only,  it  is  called  Simple 
Atrophy ;  when  the  number  is  diminished,  it  is  called  Numerical 
Atrophy.  These  two  varieties  are  often  associated,  being  different 
stages  of  the  same  process  :  simple  atrophy  may,  however,  exist 
without  numerical  atrophy,  but  numerical  never  exists  without 
simple. 

I.  Simple  Atrophy. — Simple  diminution  in  the  size  of  the  ele- 
ments of  a  tissue  is  by  far  the  most  common  condition  met  with  in 
atrophy.  It  is  well  exemplified  by  what  takes  place  in  ordinary 
emaciation,  in  which  the  fat  gradually  disappears  from  the  subcu- 
taneous adipose  tissue.  Adipose  tissue  is  merely  common  connective 
tissue,  many  cells  of  wdiich  are  distended  with  fat.  When  a  ];)erson 
emaciates,  the  fat  is  gradually  removed  from  the  cells,  so  that  they 
diminish  in  size,  and  the  fat  which  completely  filled  the  cell  may  be 
reduced  to  a  few  isolated  drops :  the  cell-wall  and  nucleus  at  the 
same  time  often  become  distinctly  visible  (Fig.  3).  Here  there  is 
no  destruction  of  the  cells,  no  diminution  in  their  number,  but  simply 
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the  removal  of  some  of  their  contents.     As  the  fat  is  removed  from 
the  cells  it  is  often  partially  replaced  by  a  serous  fluid. 


Fig    3. 


Adipose  tissue.    A.  Normal.    B.  Atropliio,  from  a  case  of  pbtLisis.    a.  a  e 
with  cell-wall,  nucleus,  and  drop  of  fat.     X  300.    (Vircliow.) 


ngle  fat-cell 


This  diminution  in  the  size  of  the  elements  may  take  place  in  any 
tissue.  The  cells  of  all  glandular  organs  may  thus  become  atrophied, 
and  so  produce  a  diminutiou  in  the  size  of  the  whole  organ ;  this  is 
constantly  met  with  in  the  liver,  kidneys,  mammary  gland,  spleen, 
testicles,  lymphatic  glands,  and  other  parts.  Muscular  tissue  in  the 
same  way  atrophies  by  the  diminution  in  the  size  of  its  primitive 
fasciculi :  this  is  seen  in  the  heart  and  in  the  voluntary  muscles.  In 
all  these  cases  the  elements  remain  almost  unchanged ;  and  hence  all 
that  is  necessary  for  the  restitution  of  the  tissue  is  an  increase  in  their 
nutritive  activity,  and  the  assimilation  of  more  material. 

II.  Numerical  Atrophy. — This  is  an  advanced  stage  of  the 
former  process :  the  elements  are  not  only  diminished  in  size,  but 
some  of  them  have  actually  perished  and  ceased  to  exist  as  vital 
agents. 

This  destruction  of  histological  elements  which  occurs  both  in 
atrophy  and  in  some  forms  of  degeneration — and  is  called  by  Vir- 
chow.  Necrobiosis — must  be  distinguished  from  the  death  of  circum- 
scribed portions  of  tissue  which  constitutes  gangrene  and  necro.sis. 
The  two  processes  resemble  one  another  in  so  far  as  death  is  common 
to  both  of  them.  In  Necrobiosis,  however,  the  change  is  a  molecular 
one ;  there  is  a  gradual  exhaustion  of  vital  power,  a  molecular  disin- 
tegration and  destruction  of  elements,  so  that  at  the  termination  of 
the  process  all  that  remains  is  a  granular  debris,  in  which  but  little 
or  no  trace  of  the  former  structure  of  the  part  can  be  discovered. 
The  death  and  desquamation  of  the  sui^erficial  layers  of  the  epidermis 
is  a  well-known  example  of  this  molecular  change.      Gangrene,  on 
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tlie  other  hand,  affects  oircn inscribed  tracts  of  tissue,  and  is  the  result 
of  some  sudden  arrest  of  nutrition,  as  distinguished  from  the  gradual 
exhaustion  of  vital  power.  Death  is  more  suddenly  induced,  and  a 
necrosed  mass  remains  at  the  termination  of  the  process  in  such  a 
condition  that  the  structure  of  the  part  can  usually  be  recognized. 
Numerical  atrophy  is  thus  of  much  graver  import  than  that  in 
which  the  elements  continue  to  exist  as  such.  In  it,  restitution  is 
only  possible  by  the  production  of  new  elements,  whereas  in  simple 
atrophy,  repair  can  be  effected  without  new  formation. 

Atrophy  may  be  general — affecting  to  a  greater  or  less  extent  all 
the  organs  and  tissues  of  the  body,  or  it  may  he  partial  and  limited 
to  particular  parts.  General  atrophy  is  usually  simple,  and  is  rarely 
accompanied  by  destruction  of  elements.  It  affects  in  the  first  place 
the  subcutaneous  adipose  tissue,  then  the  adipose  tissue  in  other  situa- 
tions, as  that  surrounding  the  viscera  and  in  the  omentum,  then  the 
muscles  and  glandular  organs,  and  lastly  the  nervous  and  osseous 
structures. 

Although  atrophy  in  its  strict  signification  consists  simply  in  a 
diminution  in  the  size  or  in  the  number  of  the  component  elements 
of  a  tissue,  it  is  rarely  a  perfectly  simple  process,  but  is  usually  asso- 
ciated with  more  or  less  fatty  degeneration.  This  is  owing  to  the 
fact  that  whenever  the  nutrition  of  a  part  is  so  much  interfered  with 
as  to  cause  it  to  atrophy,  it  is  very  prone  to  undergo  fatty  changes; 
and  it  will  be  seen  when  speaking  of  "  fatty  degeneration,"  that  this 
process  owes  its  origin  to  causes  similar  to  those  which  produce 
atrophy  itself. 

Causes. — In  speaking  of  the  causes  of  atrophy,  it  will  be  neces- 
sary to  distinguish  between  those  which  act  upon  the  tissues  generally, 
and  those  which  have  merely  a  local  influence. 

General  Atrophy  may  be  caused  by  :  — 

1.  Defieient  supply  of  Nutritive  Material.  —  Whatever  interferes 
with  the  supply  of  nutritive  material  to  the  tissues  will  be  fol- 
lowed by  their  atrophy.  Deficient  supply  of  food ;  obstruction  to  the 
passage  of  the  food  into  the  stomach  or  intestines,  as  in  stricture  of 
the  oesophagus  or  pylorus ;  the  mal-assimilation  which  results  from 
the  various  conditions  giving  rise  to  dyspepsia;  interference  wdth 
the  absorption  of  the  chyle,  from  obstruction  of  the  thoracic  duct, 
or  disease  of  the  mesenteric  glands  constituting  the  so-called  "  tabes 
mesenterica ;"  may  all  in  this  manner  be  causes  of  general  atrophy. 

2.  Excessive  Waste. — All  those  conditions  which  are  attended  by 
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the  loss  of  large  quantities  of  nutritive  material  may  be  causes  of 
general  atrophy.  Such  conditions  are  furnished  by  continuous 
hemorrhages,  profuse  and  long-continued  suppuration  such  as  often 
occurs  in  caries  and  empyema,  diarrhoea,  and  the  excretion  of  large 
quantities  of  albumen  or  sugar  as  in  Bright's  disease  or  diabetes. 
The  Avaste  resulting  from  the  increased  tissue-change  which  accom- 
panies acute  febrile  diseases  must  also  be  included  under  this  head. 

3.  Impaired  Nutritive  Activity. — This  constitutes  an  important 
element  in  the  production  of  the  atrophy  of  old  age, — senile  atrophy. 
As  life  advances,  the  vitality  of  the  elements  gradually  diminishes, 
their  ability  to  separate  nutritive  material  from  the  blood  and  to 
assimilate  it  for  their  own  maintenance  becomes  less  and  less,  and 
hence  they  gradually  atrophy,  and  ultimately  all  manifestations  of 
their  vitality  cease. 

Although  general  atrophy  may  thus  be  referred  to  one  of  the  fore- 
going causes,  it  is  rarely  a  simple  process,  but  usually  depends  upon 
the  combined  influence  of  two  or  more  of  them.  The  atrophy  asso- 
ciated with  pulmonary  phthisis,  for  example,  results  partly  from  the 
loss  of  nutritive  material  in  the  profuse  expectoration  and  diarrhoea, 
partly  from  the  deficient  supply  consequent  upon  the  imperfect  oxida- 
tion of  the  blood,  and  upon  the  interference  wath  assimilation  "which 
is  so  often  caused  by  structural  changes  in  the  stomach  and  intestines, 
and  partly  from  the  increased  tissue-change.  In  senile  atrophy,  again, 
in  addition  to  the  general  diminution  of  nutritive  activity,  there  is 
frequently  some  condition  of  the  digestive  organs  interfering  with 
assimilation  which  materially  aids  in  producing  the  ultimate  result. 
The  atrophy  which  accompanies  the  acute  febrile  diseases  is  by  no 
means  a  simple  process,  increased  tissue-change,  loss  of  appetite,  and 
interference  with  assimilation  being  all  component  parts  of  it. 

Partial  Atrophy  may  be  caused  by : — 

1.  Imperfect  supjjly  of  Blood. — The  effect  of  interfering  with  the 
supply  of  blood  to  a  part  W'ill  depend  upon  the  extent  of  the  inter- 
ference. If  it  be  entirely  cut  off,  the  part  will  die  (see  "Gangrene") ; 
if  merely  diminished,  it  will  atrophy. 

Diminished  supply  of  arterial  blood  is  a  common  cause  of  atrophy, 
and  may  be  brought  about  in  various  ways.  The  nutrient  vessels 
may  be  obstructed  by  pressure  exercised  upon  them  within  or  with- 
out the  organ  to  which  they  are  distributed.  In  cirrhosis  of  tlie 
liver,  the  pressure  exercised  by  the  new  growth  of  interlobular  tissue 
causes  atrophy  of  the  secreting  structures.     In  other  cases  the  supply 
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of  blood  is  (liminislied  by  interference  with  the  circulation  at  some 
distance  from  the  part,  as  by  the  pressure  of  a  tumor  upon  the  artery 
leading  to  it.  The  atrophy  of  the  proximal  end  of  the  shaft  of  a 
bone  after  fracture  above  the  point  of  entrance  of  its  nutrient  artery, 
is  due  to  the  same  cause. 

The  atrophy  which  results  from  pressure  exercised  directly  upon 
the  part  itself,  is  probably  also  partly  owing  to  the  consequent  inter- 
ference with  its  nutritive  supply.  Atrophy  of  the  sternum  from  the 
pressure  of  an  aneurism,  atrophy  of  the  kidney  from  the  pressure  of 
retained  secretion,  as  in  stricture  of  the  urethra,  enlarged  prostate, 
&c.,  and  atrophy  of  the  skull  in  chronic  hydrocephalus,  are  well- 
known  examples  of  these  atrophies  from  pressure. 

Mechanical  congestion  in  the  same  way  is  not  an  uncommon  cause 
of  atrophy.  The  circulation  is  impeded,  the  blood  is  not  returned 
normally  by  the  veins,  hence  there  is  deficient  arterial  supply,  and 
atrophy  results. 

2.  Diminished  Functional  Activity. — This  is  the  most  common 
cause  of  atrophy,  many  examples  of  which  are  furnished  both  by 
physiological  and  pathological  processes.  After  birth  those  parts 
which  are  no  longer  required  to  serve  any  purpose  in  the  economy 
gradually  atrophy  and  waste.  The  ductus  arteriosus,  the  umbilical 
arteries  and  vein,  the  Wolffian  bodies,  and,  later,  the  thymus  gland, 
all  in  this  manner  disappear.  The  involution  of  the  uterus  after 
delivery,  the  wasting  of  the  spleen  and  lymphatic  glands  in  advanced 
life,  and  of  the  lower  jaw  after  the  loss  of  the  teeth,  are  other  physio- 
logical examples  of  atrophy  from  this  cause. 

Muscles  which  from  any  cause  have  long  remained  inactive  atrophy. 
This  is  seen  in  the  various  forms  of  paralysis,  especially  in  the  so- 
called  "essential  paralysis"  of  children;  also  in  limbs  which  have 
become  incapacitated,  either  on  account  of  anchylosis,  or  of  chronic 
diseases  of  the  bones  or  joints. 

After  the  establishment  of  an  artificial  anus,  the  lower  part  of  the 
intestine  atrophies,  and  becomes  converted  into  a  fibro-cellular  cord. 

Bones  in  the  same  manner  atrophy  from  want  of  use.  After  the 
amputation  of  a  limb,  the  cut  end  of  the  bone  atrophies;  and  atrophy 
of  the  orbit  follows  extirpation  of  the  eyeball. 

Interference  with  the  function  of  nerves  is  also  followed  by  their 
atrophy.  This  is  seen  in  the  atrophy  of  the  optic  nerve  which  often 
follows  destruction  of  the  eye,  and  also  in  the  atrophy  of  the  nerves 
of  a  limb  which  has  long  been  incapable  of  action. 
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3.  Increased  Functional  Activity. — This  may  in  quite  exceptional 
cases  be  a  cause  of  atrophy ;  much  more  commonly,  however,  it 
is  a  cause  of  hypertrophy.  Certain  glands  sometimes  atrophy  from 
excessive  use,  especially  the  testicle. 

4.  T7ie  Action  of  Special  Substances. — Certain  substances  admin- 
istered internally  appear  to  be  capable  of  producing  atrophy.  Iodine, 
bromine,  mercury,  lead,  and  the  alkalies,  may  be  enumerated  amongst 
the  most  important  of  these.  Iodine  and  mercury  exercise  a  special 
influence  upon  the  lymphatic  system,  and  bromine  upon  the  organs 
of  generation. 

5.  Nervous  Influence. — Respecting  the  influence  of  the  nervous 
system  as  a  direct  cause  of  atrophy,  little  is  certainly  known.  That 
atrophy  is  a  frequent  sequence  of  changes  in  the  nerve-trunks  and 
nervous  centres,  there  can  be  no  doubt ;  but  it  is  probably  in  most 
cases  to  be  attributed  to  an  indirect  influence.  The  atrophy  of  muscles, 
for  example,  which  have  become  paralyzed  from  lesions  in  the  brain 
or  spinal  cord,  is  usually  rather  the  result  of  the  consequent  inter- 
ference with  their  function,  than  of  any  direct  influence  upon  their 
nutrition.  The  very  rapid  atrophy  of  muscles,  however,  which  fol- 
lows certain  alterations  in  the  nervous  centres  and  injuries  of  the 
nerve-trunks,  renders  it  exceedingly  probable  that  some  nerves  contain 
fibres  which  exercise  a  direct  influence  upon  nutrition,  and  that  ner- 
vous influence  may  also  be  a  direct  cause  of  atrophy.  (See  "Introduc- 
tion.") In  some  cases,  also,  changes  in  the  nervous  system  may  cause 
atrophy  by  afiecting  the  size  of  the  blood-vessels,  and  so  interfering 
with  the  supply  of  blood. 

6.  Iiflammation. — This  is  sometimes  described  as  a  common  cause 
of  atrophy.  The  atrophy,  however,  which  is  such  a  frequent  sequence 
of  an  inflammatory  process,  is  in  most  cases  due  to  that  new  growth 
of  fibroid  tissue  which  is  developed  in  chronic  inflammations.  The 
new  tissue,  by  the  pressure  which  it  exercises,  causes  atrophy  of  the 
proper  structures  of  the  organ.  This  is  seen,  for  example,  in  cirrho- 
sis of  the  liver.  It  is  probable,  also,  that  the  impairment  of  vitality 
which  results  from  an  inflammatory  process  may  lead  to  atrophy  of 
the  histological  elements,  independently  of  the  existence  of  new 
fibroid  growth. 

Physical  Characters. — The  estimation  of  atrophy  is  often  a 
matter  of  considerable  difficulty.  The  great  criterion  is,  diminution 
in  absolute  weight.  The  weight  of  an  organ,  however,  varies  con- 
siderably in  health  ;  it  varies  with  the  weight  of  the  body  as  a  whole, 
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and  it  may  be  less  than  natural  from  incomplete  development.  The 
same  is  true  also  of  the  muscular  and  osseous  systems.  An  accumula- 
tion of  blood  and  serosity  in  an  organ  may  again  increase  its  weight, 
and  thus  constitute  a  source  of  fallacy.  This  is  often  the  case  in 
organs  which  have  been  for  some  time  mechanically  congested,  in 
which,  although  their  size  and  weight  may  be  increased,  their  tissue 
is  considerably  diminished  in  amount. 

Organs  which  are  atrophied  are  usually  diminished  not  only  in 
weight,  but  also  in  size.  In  most  cases  they  contain  less  blood,  they 
are  drier,  firmer,  and  more  fibrous  in  consistence,  than  in  health. 
Their  functional  powers  are  invariably  diminished. 

The  whole  of  the  textures  of  which  an  organ  is  composed  may 
suffer;  some,  however,  do  so  more  than  others.  The  fibrous  con- 
stituents are  the  last  to  atrophy :  hence  the  firmness,  toughness,  and 
loss  of  elasticity  so  commonly  met  with  in  the  atrophied  parts.  In 
glandular  organs,  the  secreting  cells  are  usually  the  first  to  show 
signs  of  atrophy  ;  they  become  smaller,  and  are  often  finely  granular, 
from  the  presence  of  molecular  fat ;  the  vessels  and  nerves  also  share 
in  the  wasting  process.  In  the  subcutaneous  cellular  tissue,  the  fat 
is  gradually  removed  from  the  cells,  which  thus  diminish  in  size. 
In  muscles  the  primitive  fasciculi  become  smaller,  and  their  trans- 
verse strige  gradually  disappear ;  ultimately  the  whole  of  the  contents 
of  the  sarcolemma  may  be  entirely  removed,  and  nothing  remain  but 
the  connective  tissue.  This  process  is  usually  accompanied  by  more 
or  less  fatty  degeneration  of  the  muscular  fibres,  and  in  some  cases  by 
the  development  of  fat  between  the  fasciculi.  (See  "  Fatty  Infiltra- 
tion of  Muscle.") 

Atrophy   of    Bone. 

Atrophy  of  bone  is  always  attended  by  a  diminution  in  weight, 
but  not  always  by  a  diminution  in  size.  It  is  met  with  in  two  forms. 
In  one,  the  compact  and  cancellous  tissue  gradually  become  absorbed, 
the  medullary  canal  diminishes  in  size,  and  the  whole  bone  thus  be- 
comes smaller.  This  is  known  as  concentric  atrophy.  It  is  met  with 
especially  in  the  long  bones,  in  cases  of  long-standing  anchylosis, 
dislocations,  or  paralysis. 

In  the  other  variety  of  atrophy  there  is  no  diminution  in  the  size 
of  the  bone,  but  merely  a  gradual  conversion  of  compact  into  cancel- 
lous tissue.  The  whole  bone  thus  becomes  rarefied,  and  it  is  exceed- 
ingly light  and  brittle,  so  that  it  fractures  with  great  facility.     This, 
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in  contradistinction  to  the  former  variety,  is  known  as  eccentrie 
atrophy.  It  is  usnally  met  with  as  a  senile  change,  and  is  in  most 
cases  accompanied  by  more  or  less  fatty  degeneration. 

Pulmonary   Vesicular   Emphysema. 

This  appears  to  be  the  proper  place  to  describe  the  changes  met 
with  in  the  lungs  in  emphysema,  inasmuch  as  these  changes  are 
characterized  mainly  by  atrophy  of  the  walls  of  the  air-vesicles. 

Emphysema  consists  essentially  in  a  permanent  enlargement  of  the 
infundibula  and  air-vesicles  in  larger  or  smaller  areas  of  the  lungs. 
The  dilatation  appears  usually  to  commence  in  the  infundibuliim, 
and  to  extend  from  this  to  the  air-vesicles  which  open  into  it,  so  that 
ultimately  the  whole  may  be  thrown  into  one  large  cavity.  As  the 
process  proceeds,  communications  are  established  between  adjacent 
groups  of  air-vesicles,  and  thus  cavities  of  still  larger  area  are  pro- 
duced. 

Atrophous  Emphysema. — The  more  minute  histological  changes 
which  accompany  this  vesicular  dilatation  vary  somewhat  in  diiferent 
varieties  of  the  disease.  In  that  form  of  emphysema  which  occurs 
in  old  people,  and  which  is  essentially  a  senile  change,  the  alterations 
in  the  walls  of  the  air-vesicles  consist  simply  of  atrophy  of  the  several 
structures  of  which  they  are  composed  :  hence  the  term  atrophous 
or  small-lunged  emphysema,  which  is  applied  by  Sir  W.  Jenner  to 
this  variety  of  the  disease.  The  air-vesicles  may  not  be  much  in- 
creased in  size,  but  several  of  them  are  thrown  into  one,  their  walls 
are  considerably  thinner  than  natural,  the  connective  tissue,  elastic 
tissue,  and  blood-vessels  all  having  apparently  shared  in  the  wasting 
process.  There  is  usually  also  an  abnormal  amount  of  pigmentation. 
Such  lungs  are  smaller  than  natural,  and  quickly  collapse  w'hen  the 
thorax  is  opened. 

Hypertrophous  Emphysema. — In  the  other  important  variety  of 
emphysema  the  lungs  are  increased  in  size,  they  bulge  forwards  when 
the  tliorax  is  opened,  and,  in  contradistinction  to  the  former  variety, 
certain  constituents  of  the  lung-tissue  appear  to  be  increased  in  amount, 
inasmuch  as  the  lungs  are  less  crepitant,  and  feel  somewhat  denser 
and  tougher  than  natural.  This  is  described  by  Sir  W.  Jenner  as 
hypertrophous  or  large-lunr/ed  emphysema. 

When  such  lungs  are  examined  miscroscopically,  it  will  be  found 
that  the  dilatation  of  the  air-vesicles  is  more  marked  than  in  atro- 
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jjhoiis  emphysema,  although  less  general  in  its  distribution.  The 
atrophic  changes  also  do  not  affect  equally  the  various  tissues  which 
make  up  the 'alveolar  Avails.  The  elastic  fibres  appear  to  be  more 
especially  wasted,  whilst,  according  to  some  observers,  the  connect- 
ive tissue  is  increased.  I  have  been  unable  to  discover  any  marked 
increase  of  the  connective  tissue  in  the  alveolar  walls,  although 
an  increase  of  this  tissue  is  often  to  be  seen  around  the  smaller  inter- 
lobular blood-vessels  and  bronchi.  The  capillary  blood-vessels  which 
are  distributed  on  the  walls  of  the  air-vesicles  are  atrophied  and 
diminished  in  calibre,  owing  to  the  stretching  and  pressure  which 
result  from  the  vesicular  dilatation,  whilst  the  larger  interlobular 
vessels  are  often  found  thickened  and  distended  with  blood.  In 
some  cases  there  is  more  or  less  fatty  degeneration  of  the  epithelium, 
and  usually  an  abnormal  pigmentation  of  the  lung. 

Etiology. — It  would  be  beyond  the  scope  of  the  present  work  to 
discuss  the  various  theories  Avhich  have  been  propounded  to  account 
for  the  development  of  emphysema.  It  is,  however,  obvious  that 
all  conditions  which  increase  the  pressure  on  the  inside  of  the  air- 
vesicles,  or  damage  the  resisting  powers  of  their  walls,  may  be  causes 
of  permanent  vesicular  dilatation. 

Increased  pressure  on  the  inside  of  the  air-vesicles  may  result 
from — 

1st.  Violent  expiratory  efforts  with  closed  glottis,  such  as  occur 
during  the  act  of  coughing,  blowing  wind  instruments,  violent  mus- 
cular exertion,  &c.  Those  parts  of  the  lungs  which  are  least  sup- 
ported will  be  over-distended.  This  is  the  expiratory  theory  of 
Jenner. 

2d.  Certain  portions  of  the  lungs  being  incapable  of  expansion, 
owing  to  collapse,  consolidation,  asthmatic  spasm,  &c.  There  will  be 
excessive  tension  in  those  parts  into  which  the  air  can  enter. 

Impairment  of  the  resisting  power  of  the  air-vesicles  may  result 
from — 

1st.  The  loss  of  elasticity  and  atrophy  which  is  a  concomitant  of 
old  age.  This  is  the  most  important  element  in  the  causation  of 
atrophous  emphysema. 

2d.  The  atrophy  of  the  air- vesicles  resulting  from  that  stretching 
of  their  walls  and  obliteration  of  their  blood-vessels  which  is  caused 
by  their  over-distension  from  increased  pressure  exercised  upon  their 
inner  surface. 

3d.  Damage  to  the  walls  of  the  air- vesicles,  which  probably  in 
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certain  cases  results  from  previous  attacks  of  pulmonary  inflamma- 
tion, or  from  some  interference  with  their  nutrition  due  to  mode  of 
life  or  to  other  causes. 

Degeneration. 

The  "Degenerations"  include  a  class  of  morbid  processes  Mdiich 
are  characterized  by  an  alteration  in  the  quality  of  the  tissues,  and 
which,  like  atrophy,,  are  attended  by  impairment  of  function,  and 
often  by  annihilation  of  histological  elements. 

The  alteration  in  the  quality  of  the  tissue  results  either  from  its 
direct  metamorphosis  into  a  new  material,  or  from  its  infiltration 
with  some  substance  which  has  been  conveyed  to  it  from  without. 

Atrophy  and  degeneration  thus  so  far  resemble  one  another,  that 
in  both  processes  nutrition  is  impaired  and  function  interfered  with. 
In  atrophy,  however,  as  pointed  out  by  Virchow,  nutrition  is  simply 
altered  in  quantity,  the  waste  of  the  tissue  is  in  excess  of  the  assimi- 
lation of  new  material,  and  consequently  there  is  a  diminution  in  the 
amount  of  the  tissue  and  an  impairment  of  its  functional  powers.  In 
degeneration,  on  the  other  hand,  nutrition  is  altered  in  quality,  a  new 
substance  exists  in  the  tissues,  which  either  originates  in  the  tissue 
itself,  or  infiltrates  it  from  without ;  this  is  attended  by  impairment 
of  the  vitality  and  functions  of  the  elements  of  which  the  tissue  is 
composed,  resulting  either  from  the  presence  of  the  new  material,  or 
dependent  upon  the  same  conditions  as  those  which  give  rise  to  its 
formation. 

Causes. — Of  the  causes  of  the  Degenerations  as  a  class,  but  little 
can  be  said,  the  various  forms  depending  for  the  most  part  upon 
different  conditions.  These  will  be  described  under  their  respective 
heads. 

The  Degenerations  may  be  divided  into  two  classes — the  Metamor- 
phoses and  the  Infiltrations. 

1.  The  Metamorphoses. — These  are  characterized  by  the  direct 
metamorphosis  of  the  albuminoid  constituents  of  the  tissues  into  a 
new  material.  This  is  usually  followed  by  the  destruction  of  the 
histological  elements  and  the  softening  of  the  intercellular  substance, 
so  that  ultimately  all  trace  of  structure  may  be  lost,  and  function  be 
completely  arrested.  Tlie  Metamorphoses  include  Fatty,  Mucoid, 
and  Colloid  Degeneration. 

2.  The  Infiltrations. — These  differ  from  the  Metamorphoses 
inasmuch  as  the  new  material  which  exists  in  the  tissues  is  not  de- 
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rived  from  their  albuminoid  constituents,  but  is  deposited  in  them 
from  the  blood ;  there  is  an  infiltration  and  deposition  of  a  new 
substance.  This  is  rarely  followed  by  destruction  of  the  histological 
elements,  or  by  softening  of  the  intercellular  substance :  hence  the 
anatomical  characters  of  the  tissue  are  much  less  altered  than  in  the 
Metamorphoses,  and  function  is  usually  much  less  interfered  with. 
The  infiltrations  include  Fatty,  Amyloid,  Calcareous,  and  Pigment- 
ary Infiltration. 


CHAPTER    lY. 

FATTY    DEGENEEATION. 

By  Fatty  Degeneration  is  usually  understood  the  replacement 
of  the  normal  constituents  of  the  tissues  by  molecules,  or  drops  of 
fat.  An  accumulation  of  fat  in  the  tissues  occurs,  however,  under 
very  different  circumstances,  and  under  the  general  term  of  "  fatty 
degeneration"  are  included  different  pathological  processes.  Before 
proceeding  to  describe  these  processes  and  the  histological  changes 
which  they  produce,  it  will  be  well  to  consider,  in  the  first  place,  the 
sources  from  which  the  fat  met  with  in  the  body  is  derived ;  and 
secondly,  the  circumstances  under  which  it  may  accumulate  so  as 
to  constitute  a  morbid  process. 

General  Pathology  of  Fatty  Degeneration. — The  chief  source  of 
the  fat  met  with  in  the  body  is  the  oleaginous  constituents  of  the 
food.  A  portion  of  these  are  stored  up  in  the  cells  of  certain  tissues, 
to  be  utilized  as  producers  of  force  and  heat  when  the  requirements 
of  the  system  may  demand  it.  The  cells  of  adipose  tissue,  and,  to 
a  less  extent,  those  of  the  liver,  thus  serve  as  physiological  reservoirs 
for  fat. 

The  other  sources  from  which  fat  may  be  derived  are  from  saccha- 
rine and  albuminous  principles.  The  albuminous  principles  in  the 
process  of  nutrition  undergo  decomposition,  and  the  products  of  their 
decomposition  contain  a  certain  amount  of  fat.  This  is  usually  com- 
pletely removed  by  oxidation ;  but  under  certain  circumstances  the 
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oxidation  is  incomplete,  and  the  fat  accumulates  in  the  cells  of  the 
tissue. 

In  considering  the  circumstances  under  which  an  accumulation 
of  fat  in  the  tissues  may  constitute  a  morbid  process,  it  is  to  be 
remarked  that  it  often  becomes  exceedingly  difficult  here  to  draw 
any  sharp  line  of  demarcation  between  health  and  disease.  This  is 
especially  the  case  when  the  accumulation  of  fat  is  excessive  in  situa- 
tions where  fat  is  normally  met  with.  When  it  occurs  in  abnormal 
situations,  the  morbid  nature  of  the  process  is  evident. 

An  accumulation  of  fat  in  the  tissues  may  occur  so  as  to  constitute 
a  morbid  process  under  the  four  following  conditions : — 

1st.  When  the  food  contains  an  excess  of  fat,  or  of  substances 
capable  of  becoming  converted  into  fat.  Under  such  circumstances 
the  oxygen  taken  into  the  body  is  insufficient  to  oxidize  the  excess, 
and  it  consequently  accumulates  in  the  cells. 

An  accumulation  of  fat  from  this  cause  occurs  as  a  physiological 
process  in  the  growth  of  adipose  tissue.  Adipose  tissue  is  a  con- 
nective tissue  containing  numerous  cells  which  are  distended  with 
fat.  The  growth  of  this  tissue  thus  consists  simply  in  the  fatty 
infiltration  of  more  of  these  cells.     (Fig.  4.)     If  this  be  excessive,  it 


Fig.  4. 


Fatty  Infiltration  of  Connective  Tissue.    Showing  the  accumulation  of  fat  within  the 
cells.     X  300.    (Eindfleisch.) 


constitutes  obesity.  The  temporary  accumulation  of  fat  in  the  liver 
during  the  digestion  of  an  aliment  rich  in  fatty  substances  is  another 
example  of  this  kind  of  deposition.  This  will  be  described  wlien 
speaking  of  the  "  fatty  liver."  If  the  amount  of  fat  be  very  great, 
it  may  accumulate,  not  only  in  normal  situations,  but  also  in  tissues 
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wlicre  fat  is  not  usually  met  with,  and  in  both  cases  the  accumulation 
Avill  thus  constitute  a  morbid  process. 

2d.  When  there  is  no  such  excess  of  fatty  substances  in  the  food, 
but  the  processes  of  oxidation  are  so  imperfectly  performed,  either 
locally  or  generally,  that  the  fat  contained  in  a  natural  diet  is  in- 
completely oxidized. 

3d.  When  the  fat  which  is  liberated  from  the  nitrogenous  con- 
stituents of  the  food  during  the  process  of  nutrition  does  not  undergo 
the  complete  oxidation  which  it  should,  and  so  remains  within  the 
cells. 

4th.  When  the  fat  which  is  liberated  from  the  protoplasm  of  cells 
during  the  process  of  nutrition  is  incompletely  oxidized,  and  so  accu- 
mulates in,  and  takes  the  place  of,  the  protoplasm.  Here  there  is  a 
gradual  transformation  of  the  protoplasm  into  fat,  so  that  the  cell  is 
ultimately  completely  destroyed. 

Fatty  degeneration  in  which  there  is  this  destruction  of  histological 
elements  is  one  of  the  most  common  forms  of  the  disease,  and  it  will 
hereafter  be  more  fully  described  as  fatty  metamorphosis.  Its  nature 
was  first  pointed  out  by  Dr.  Qaain  in  his  -w^ell-known  researches  on 
fatty  degeneration  of  the  heart.-^  Dr.  Quain  then  stated  that  the  fat 
met  with  in  the  muscular  fibres  in  this  condition  was  the  result  of  a 
metamorphosis  of  the  fibres  themselves,  and  was  not  derived  from 
without.  The  truth  of  Dr.  Quain's  teaching  has  since  been  con- 
firmed by  the  experimental  investigations  of  Drs.  Voit  and  Bauer. 

Voit  and  Bauer's  investigations  were  made  with  the  object  of 
determining  the  source  of  the  fat  in  that  acute  form  of  fatty  degen- 
eration which  is  produced  by  poisoning  with  phosphorus,  in  which 
the  degeneration  is  due  to  the  destruction  of  the  red  blood  cells,  and 
the  consequent  diminution  in  the  oxidizing  power  of  the  blood.^ 
They  gave  phosphorus  to  dogs  which  had  for  some  days  previously 
been  starved,  so  that  any  fat  which  might  be  present  in  the  tissues 
after  death  could  not  have  been  derived  either  from  the  food  or  from 
the  adipose  tissue  of  the  animals.  The  phosphorus  produced  very 
extensive  and  general  fatty  degeneration,  and  the  fat  must  obviously 
have  arisen  from  the  protoplasm  of  the  cells.  Voit  concludes  from 
these  investigations — 1st.  That  the  transformation  of  albumen  wdiich 


^  "  Medico-Chirurgical  Trans.  Lond.,"  vol.  xxxiii. 

-  Yoit  and  Bauer,  "Zeitschrift  f.  Biologie,"  vii.  pp.  63-85 ;  and  Voit,  "  Neues 
Eepertorium  fiir  Pharmacie,"  xx.  pp.  340-349. 
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takes  place  in  cells  is  independent  of  the  supply  of  oxygen,  but 
that  if  the  oxygen  be  deficient,  the  fat  and  other  products  of  the 
transformation,  being  incompletely  oxidized,  accumulate  in  the  cell. 
2d.  That  the  presence  of  fat  in  the  cells  may  thus  be  due  to  increased 
transformation  of  the  albumen,  or  to  diminished  oxidation  of  the 
products  of  its  decomposition.  3d.  That  the  fatty  degeneration  in 
poisoning  by  phosphorus  is  due  both  to  an  increased  transformation 
of  the  albumen  of  the  cells,  and  to  diminished  oxidation  of  the  fat 
and  other  products  of  the  transformation. 

It  will  thus  be  seen  that  of  the  four  conditions  enumerated  as 
causes  of  fatty  degeneration,  in  all,  with  the  exception  of  the  first, 
the  accumulation  of  the  fat  is  principally  due  to  deficiency  of  oxygen 
and  consequent  incomplete  oxidation ;  whilst  in  the  first  there  is  no 
deficiency  of  oxygen,  but  the  oxidizable  materials  are  in  excess. 

A  deficiency  of  oxygen,  and  a  consequent  incomplete  oxidation  and 
tendency  to  the  production  of  fat,  occur  under  various  circumstances. 
The  red  blood  cells  being  the  carriers  of  oxygen,  all  those  conditions 
in  which  the  supply  of  blood  is  interfered  with,  the  red  blood  cells 
diminished  in  number  or  defective  in  quality,  or  the  oxygenation  of 
the  blood  imperfectly  performed,  may  lead  to  fatty  degeneration. 
The  interference  with  the  supply  of  blood  to  the  brain,  for  example, 
by  thrombosis  or  embolism,  causes  fatty  degeneration  of  the  brain- 
tissue.  (See  "  Cerebral  Softening.")  The  destruction  of  the  red  blood 
cells  by  phosphorus  and  other  poisons ;  that  general  condition  of 
anaemia  which  sometimes  exists  in  young  people,  and.  is  produced  by 
many  chronic  and  acute  diseases;  and  that  diminution  in  the  activity 
of  the  circulation  which  results  from  old  age ;  are  also  followed  by 
a  similar  result.  If  an  organ  or  tissue  be  long  disused,  the  quantity 
of  blood  circulating  through  it  becomes  diminished,  and  it  conse- 
quently undergoes  fatty  degeneration.  (See  "Fatty  Infiltration  of 
Muscle.")  Lastly,  the  imperfect  oxygenation  of  the  blood  whidi 
results  from  certain  chronic  diseases  of  the  lungs  constitutes  one  ele- 
ment in  the  causation  of  the  fatty  degeneration  which  so  frequently 
exists  in  these  diseases. 

In  proceeding  to  consider  the  histological  changes  which  are  pro- 
duced in  the  tissues  by  an  accumulation  of  fat,  it  must  be  stated,  in 
the  first  place,  that  these  vary  very  considerably  according  to  the  cause 
of  the  degeneration.  In  those  cases  in  which  the  fat  is  derived  from 
the  metamorphosis  of  the  nitrogenous  constituents  of  the  tissues,  the 
tissues  are  destroyed  in  the  process;  whilst  in  otiier  cases  no  such 
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destruction  usually  takes  place.  Although  these  two  conditions  may 
occasionally  be  associated,  yet,  owing  to  the  marked  difference  in  the  re- 
sults which  they  respectively  produce,  it  will  be  well  to  speak  of  them 
separately ;  that  in  which  the  fat  is  derived  from  the  metamorphosis 
of  the  tissues  being  termed  Fatty  Metamorphosis,  that  in  which  it  is 
derived  from  the  oleaginous,  saccharine,  or  nitrogenous  principles  of 
the  food — Fatty  Infiltration. 

Fatty   Infiltration. 

In  Fatty  Infiltration,  the  fat  which  is  deposited  within  the  cells 
usually  occurs  as  distinct  drops  of  oil.     In  the  earliest  stages  of  the 
process  these  are  very  small,  but  as  the  deposition 
proceeds  they  gradually  accumulate  and  run  to-  ^^" 

gether,  displacing  and  obscuring  the  nucleus  and 
protoplasm,  until  the  cell  is  completely  filled  and 
distended  with  oil.  (Fig.  5.)  The  vitality  and 
functions  of  the  cells  are  but  little  impaired  by 
the  accumulation,  and  the  protoplasm — although 
rendered  almost  invisible  when  this  is  excessive 
— remains  unaltered.  The  cells  within  which  the 
fat  accumulates  not  being  destroyed,  the  removal  uver  ceiu  in  vano?i>: 
of  the  fat  is  all  that  is  necessary  to  restore  them  to  Ton.'xim"Sn£isch). 
their  original  condition.  As  already  stated,  fatty 
infiltration  occurs  as  a  physiological  process  in  the  growth  of  adipose 
tissue,  and  also  in  the  liver  during  the  digestion  of  an  aliment  rich 
in  fatty  substances. 


Fatty   Infiltration   of  Muscle. 

In  muscle,  fatty  infiltration  is  frequently  met  with  as  a  morbid 
process.  The  cells  in  the  connective  tissue  which  surrounds  the  fas- 
ciculi of  the  muscle  become  filled  with  fat;  and  this  development  of 
fat  between  the  primitive  muscular  fasciculi  has  often  been  confounded 
with  degeneration  of  the  fibres  themselves.  In  this  latter  process, 
however,  which  will  subsequently  be  described  ^.s,  fatty  metamorphosis 
of  muscle,  there  is  a  direct  metamorphosis  of  the  muscular  fibres  into 
fat;  whereas  in  the  condition  now  under  consideration,  there  is  a  de- 
position of  fat  between  the  fasciculi,  which  remain — during  the  early 
stages  at  all  events — unaffected.    The  interstitial  fat  varies  in  amount. 
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In  some  cases  single  rows  of  fat  cells  alternate  with  rows  of  muscular 
ftisciculi,  at  other  times  the  accumulation  is  less  regular,  more  exist- 
ing between  some  fibres  than  between  others ;  in  all  cases,  however, 
the  muscular  elements  may  be  discovered  lying  amongst  the  fat. 
(Fig.  6.)  If  the  latter  be  very  considerable  in  amount,  the  muscle 
may  appear  to  the  naked  eye  to  be  entirely  converted  into  fat ;  but 
the  microscope  will  always  reveal  the  muscular  structure  in  which  it 
is  embedded. 

This  condition  is  frequently  met  with  in  animals  which  have  been 
fattened,  the  fat  increasing  not  only  in  the  usual  situations,  but  also 
accumulating  between  the  fasciculi  of  the  muscles.  In  muscles  also 
which  from  any  cause  have  for  some  time  been  incapacitated,  and 
in  which  consequently  the  oxidation  processes  are  reduced  to  a  mini- 
mum, this  interstitial  growth  is  extremely  liable  to  occur ;  ex.  gr.  in 
the  extensors  of  the  wrist-joint  in  cases  of  lead-poisoning,  and  in 
long-standing  paralyses  from  lesions  of  the  brain  or  cord,  also  in 
muscles  which  have  been  rendered  useless  by  anchylosis  of  a  joint. 
In  progressive  muscular  atrophy,  as  Virchow  has  shown,  the  aifected 
musoles  exhibit  this  change,  together  with  true  fatty  metamorphosis. 

Fatty  Infiltration  of  the  Heart. — In  the  heart  fatty  infiltration  is 
not  uufrequently  met  with ;  and  here  it  is  especially  important  to 
distinguish  it  from  the  much  more  grave  condition  in  which  the 
fi.bres  themselves  are  primarily  affected.  In  health,  there  is  a  vary- 
ing amount  of  fat  covering  the  surface  of  the  heart  beneath  the  vis- 
ceral layer  of  the  pericardium,  which  is  always  most  abundant  in  the 
grooves  between  the  auricles  and  ventricles,  where  it  surrounds  the 
blood-vessels.  This  may  increase  so  as  to  completely  envelop  the 
organ,  and  at  the  same  time  gradually  insinuate  itself  between  the 
muscular  fibres,  so  that  to  the  naked  eye  all  appearance  of  muscular 
structure  may  be  lost,  the  walls  looking  like  a  mass  of  fat.  In  hearts 
less  affected,  striae  of  fat  will  be  seen  lying  amongst  the  muscle.  (See 
Fig.  6.)  The  fat  is  always  most  abundant  near  the  surface,  the  mus- 
cular structure  becoming  more  evident  towards  the  endocardium. 

The  immediate  effect  of  the  interstitial  growth  is  to  displace  and 
compress  the  muscular  fibres  between  which  it  insinuates  itself,  and 
in  doing  so  it  diminishes  the  contractile  power  of  the  muscle :  this 
is  especially  important  when  occurring  in  the  heart.  The  pressure, 
however,  which  it  exercises  upon  the  fibres  and  the  accomj)anying 
blood-vessels,  ultimately  causes  atrophic  and  degenerative  changes. 
Thus  the  fasciculi  gradually  atrophy,  the  transverse  striation  becomes 
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indistinct  and  is  replaced  by  molecular  fat;  in  fine,  true  metamor- 
phosis of  the  muscle  is  established.    These  two  processes,  indeed,  not 

Fig.  6. 


Fatty  InfiUration  of  Heart.  A  section  from  the  more  external  portion  of  the  left 
ventricle  of  the  heart,  showing  the  growth  of  fat  between  the  muscular  fibres.  The 
fibres  are  in  some  places  atrophied  and  commencing  to  undergo  fatty  metanidrpliosis. 
X  200. 

uncommonly  go  hand  in  hand  together,  the  interstitial  infiltration 
preceding  the  intrastitial  metamorphosis. 


Fatty   Infiltration   of    the   Liver. 

It  is  in  the  liver  that  fatty  infiltration  assumes  its  most  important 
aspect,  and  in  this  organ  it  is  exceedingly  frequent,  constituting  what 
is  commonly  known  as  the  "  fatty  liver."  The  hepatic  cells  alwayS' 
contain  a  small  quantity  of  fat,  which  is  temporarily  increased  after 
the  ingestion  of  fatty  substances.  It  will  be  well  to  describe  this 
physiological  infiltration  before  proceeding  to  the  morbid  process. 

The  ingestion  of  an  aliment  rich  in  fatty  substances  is  followed  by 
a  temporary  excess  of  fat  in  the  portal  blood,  and  by  the  deposition 
and  temporary  accumulation  of  a  portion  of  this  within  the  hepatic 
cells.  This  fat  is  first  deposited  in  the  cells  which  are  in  immediate 
contact  with  the  capillaries  of  the  portal  vein,  and  thus  is  produced 
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an  excess  of  fat  in  the  cells  at  the  circumference  of  the  hepatic  lobules. 
This  gradually  passes  from  the  cells  at  the  circumference  to  those  in 
the  interior,  whence  it  is  ultimately  conveyed  again  into  the  circula- 
tion. This  process  goes  on  until  the  excess  of  fat  is  removed  from 
the  blood,  when  the  hepatic  cells  again  acquire  their  former  character. 
There  is  thus  a  transitory  accumulation  of  fat  within  the  hepatic  cells 
which  is  gradually  removed,  the  vitality  of  the  cells  not  being  thereby 
impaired. 

The  morbidly  fatty  liver  is  one  which  contains  an  abnormal  quan- 
tity of  fat,  and  here  also,  as  the  fat  is  usually  deposited  from  the 
blood  in  the  portal  capillaries,  the  increase  is  first  observable  in  the 
external  zone  of  the  hepatic  lobules.    (Fig.  7.)     It  accumulates  here 

Fig.  7. 


Fatty  Liver.  Showing  the  accumuliition  of  fat  in  those  cells  more  especially  which 
are  situated  in  the  external  zone  of  the  lobule.  There  is  also  an  increase  in  the  inter- 
lobular connective  tissue  (Cirrhosis).  V.  Hepatic  vein.  1,  Interlobular  connective 
tissue.     X  50. 

within  the  cells  as  minute  globules,  which  as  they  increase  coalesce 
and  form  large  drops  of  fat.  These  ultimately  completely  fill  and 
distend  the  cells,  which  at  the  same  time  become,  larger  and  more 
globular  in  shape.  (See  Fig.  5.)  As  the  process  proceeds,  the  ac- 
cumulation advances  from  the  periphery  towards  the  centre  of  the 
lobule,  until  its  whole  mass  may  be  involved,  and  the  cells  univer- 
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sally  become  distended  with  ftit.  The  vitality  of  the  cells  is  not 
materially  impaired  by  the  infiltration ;  they  continue  to  perform 
their  functions,  as  is  shown  by  the  presence  of  bile  in  the  stools  and 
in  the  gall-bladder.  In  many  exceptional  cases  the  accumulation 
of  fat  is  most  marked  around  the  hepatic  vein.  This,  according  to 
Virchow,  is  probably  to  be  explained  by  supposing  that  the  fat  is 
becoming  excreted,  and  that  only  the  last  cells  retain  a  little  of  it. 

The  fatty  liver  is  somewhat  increased  in  size,  in  advanced  stages 
often  considerably  so.  The  surface  is  smooth,  the  edges  are  thickened 
and  rounded,  the  specific  gravity  is  diminished,  although  the  absolute 
weight  may  be  increased.  If  the  infiltration  be  slight,  involving 
merely  the  portal  zone  of  the  lobules,  the  cut  surface  Avill  present  a 
mottled  appearance,  the  external  fatty  zone  being  of  an  opaque  yel- 
lowish-white color,  whilst  the  central  portion  remains  unaltered,  or  is 
perhaps  somewhat  hypersemic.  The  more  extensive  the  infiltration  the 
larger  is  the  pale  zone,  and  ultimately,  when  the  whole  lobule  is  in- 
volved, there  may  be  left  in  the  centre  merely  a  reddish-brown  point, 
which  corresponds  with  the  commencement  of  the  hepatic  vein  ;  and 
in  many  cases  even  this  point  is  lost.  The  organ  is  then  of  an  almost 
uniform  opaque  yellowish- w^hite  color,  and  the  boundary  between  the 
individual  lobules  may  be  completely  obscured.  In  very  exceptional 
cases  the  accumulation  of  fat  is  much  more  abundant  in  some  por- 
tions of  the  liver  than  in  others,  so  that  on  section,  yellowish  points 
and  streaks  are  seen  scattered  over  its  surface.  The  consistence  of  the 
organ  is  much  diminished,  it  feels  doughy,  and  pits  on  pressure  with 
the  finger,  and  the  knife  used  to  cut  it  becomes  coated  with  oil.  The 
pressure  exercised  by  the  infiltrated  fat  produces  considerable  anaemia 
of  the  organ,  but  the  interference  with  the  circulation  is  never  suf- 
ficient to  cause  ascites,  hemorrhage,  or  other  evidences  of  portal  con- 
gestion. 

The  liver  is  especially  liable  to  become  the  seat  of  fatty  accumula- 
tion. This,  according  to  the  late  Dr.  Bence  Jones,  is  owing — firstly, 
to  the  excess  of'  non-nitrogenous  oxidizable  matter  which  is  always 
present  in  it;  secondly,  to  the  deoxidized  condition  of  the  portal 
blood ;  and  thirdly,  to  the  low  pressure  and  slowness  of  circulation 
in  the  portal  vessels — conditions  the  least  favorable  to  oxidation.^ 

An  accumulation  of  fat  in  the  liver  occurs  under  two  opposite 
conditions — one  in  which  there  is  general  obesity,  and  the  fat  accu- 

1  "  Lectures  on  Pathology  and  Therapeutics."     Dr.  Bence  Jones,  p.  .179. 
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mulates  in  the  liver  in  common  with  other  parts ;  and  another,  in 
which  there  is  general  emaciation,  and  a  consequent  impairment  of 
the  oxygenating  poM^er  of  the  blood.  The  fatty  infiltration  of  the 
liver  which  is  so  constantly  associated  with  certain  chronic  diseases 
of  the  lungs,  is  probably  also  partly  due  to  imperfect  oxygenation 
of  the  blood  from  destruction  of  lung-tissue.  Fatty  liver  caused  by 
phosphorus  and  other  poisons  has  been  already  alluded  to. 

The  other  variety  of  fatty  degeneration — fatty  metamorphosis — 
will  be  described  in  the  following  chapter. 


CHAPTER  V. 

FATTY    DEGENERATION    {continued). 

Fatty    Metamorphosis. 

This  diifers  from  fatty  infiltration,  inasmuch  as  the  fat  is  derived 
from  the  albuminous  constituents  of  the  tissues  themselves,  and  not 
from  the  fatty,  saccharine,  or  nitrogenous  principles  of  the  food. 

The  process  consists  in  the  transformation  of  the  albuminous  con- 
stituents of  the  tissues  into  fat,  in  the  manner  described  in  the  pre- 
ceding chapter,  the  cells  being  the  parts  which  are  most  frequently 
aifected.  This  fat  makes  its  appearance  as  minute  granules  and 
molecules  within  the  cells,  usually  first  in  the  protoplasm,  and  subse- 
quently in  the  nucleus.  The  granules — which  are  characterized  by 
their  dark  color,  sharp  contour,  strong  refractive  power,  and  solu- 
bility in  ether — gradually  increase  in  number,  until  the  whole  of 
the  protoplasm  has  undergone  the  transformation.  As  they  increase, 
some  of  them  may  coalesce,  and  so  form  distinct  drops  of  fat.  As 
the  process  proceeds,  the  cells  undergo  an  increase  in  size  and  become 
more  globular  in  shape.  Ultimately  the  nucleus  becomes  involved, 
the  cell-wall,  when  this  exists,  is  destroyed,  and  the  cell  is  thus 
transformed  into  a  mass  of  granular  fat  (Fig.  8). 

These  granules  of  fat  may  remain  in  a  coherent  form  for  some  time 
after  the  cell- wall  and  nucleus  are  destroyed;  they  then  constitute 
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what  were  formerly  known  as  the  "inflammatory"  or  "exudation 

corpuscles/'   or   "corpuscles  of  Gluge,"   which  are  so  common  in 

chronic  cerebral  softening,  and  in  other  forms  of  fatty  degeneration 

(Fig.  8,  b).     Ultimately  the  corpuscles  break  up,  the  albuminous 

matter  between  the  granules  of  fat 

liquefies,  and  the  fat  becomes  dis-  ^^"^-  ^• 

tributed  in  the  tissue  (Fig  8,  6). 

Types  of  this  pathological  process  ^k  fe)  /^  . ...  gs,,^ 
are  furnished  by  many  well-known  /i's???.,  ^  W  ''-'k'^  "^^  - 
physiological  ones,  one  of  the  most     ^^ia^    "^      .s,  ,  ,:  ^'^^^ 

characteristic  of  which   is   perhaps  ^^^     ^^  ""' 


the  secretion  of  milk.     The  mam- 

Fatty 

b.  From  the  brain  in  chronic  soften- 


mary   gland    is   a   large    racemose      ^""^  MetamorpJ^os^s  of  ceiu.  a.  From  a 


gland,     consisting     of      innumerable     ing.     The    latter  show  the  large   "granul 

nanner 

X  200. 


f>    1    1       1  T         -I  .,1  •        corpuscles,"   and  also   the   manner   in   which 

groups    of    lobules    lined    with     epi-     theL  become  disintegrated. 


thelial  cells.  The  secretion  of  milk 
takes  place  in  the  following  manner : — The  cells  lining  the  lobules 
of  the  gland  multiply  abundantly,  and  the  new  cells  as  they  are  pro- 
duced gradually  become  converted  into  fat;  the  cell  breaks  up,  and 
the  fatty  matters  in  a  more  or  less  coherent  form  constitute  the  milk- 
corpuscles.  In  the  earliest  stages  of  the  process  the  granules  of  fat 
cohere  and  form  the  colostrum-corpuscles,  which  are  precisely  anal- 
ogous to  the  large  granular  corpuscles  met  with  in  chronic  cerebral 
softening,  &c.  (Fig.  8,  6);  but  as  the  secretion  becomes  fully  estab- 
lished, and  the  multiplication  and  disintegration  of  the  cells  take 
place  more  rapidly,  the  fatty  molecules  become  at  once  distributed 
in  the  liquid  in  which  they  are  suspended,  giving  to  the  secretion  its 
characteristic  white  color.  The  milk-corpuscles  thus  formed  are  re- 
placed by  the  continuous  formation  of  new  cells  from  below,  which 
in  their  turn  undergo  fatty  metamorphosis,  and  in  this  manner  a 
continuous  formation  and  destruction  of  cells  take  place. 

Other  examples  of  fatty  metamorphosis  are  afforded  by  the  for- 
mation of  the  sebaceous  matter  of  the  skin,  the  cerumen  of  the 
ears,  and  the  corpus  luteum  in  the  ovary;  all  of  which  take  place 
in  the  same  way  by  the  fatty  metamorphosis  and  destruction  of 
newly-formed  cells. 

The  immediate  effect  of  fatty  metamorphosis  is  to  produce  more  or 
less  softening  of  the  affected  part,  the  cellular  elements  are  com- 
pletely destroyed,  the  intercellular  substance  also  undergoes  fatty 
changes,  and.  thus  all  trace  of  the  original  structure  may  be  ulti- 
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mately  lost.  This  destruction  of  the  cells  is  the  essential  feature  of 
the  change,  and  distino^uishes  it  from  fatty  iiijittratiov,  in  which  the 
cells  within  which  the  fat  accumulates  usually  remain  intact. 

If  large  tracts  of  tissue  are  aifected,  the  change  is  readily  recog- 
nizable by  the  naked  eye,  by  the  diminution  in  consistence  and 
elasticity  which  is  produced,  and  in  many  cases  also  by  the  opaque 
yellowish-white  color.  If,  however,  the  change  is  limited  to  minute 
and  isolated  portions  of  the  tissue,  its  existence  can  only  be  discovered 
with  the  aid  of  the  microscope. 

The  fatty  particles  into  which  the  cells  have  been  transformed, 
under  favorable  circumstances  are  readily  absorbed.  This  is  seen  in 
the  fatty  degeneration  and  absorption  of  inflammatory  products,  such 
as  occurs  in  croupous  pneumonia.  In  order  for  such  absorption  to 
take  place,  it  is  necessary  that  the  tissue  should  be  freely  supplied 
with  blood-vessels.  If  this  is  not  the  case,  the  degenerated  products 
are  liable  to  undergo  certain  changes  whereby  they  become  converted 
into  a  pultaceous  crumbling  material  somewhat  resembling  cheese: — 
this  is  known  as  caseation. 

Caseation. — This  is  a  modification  of  the  degenerative  process  in 
which  the  fatty  products  gradually  dry  up  into  a  yellowish  friable 
material,  which  has  been  compared  to  soft  cheese.  This  change 
appears  to  be  owing  to  a  natural  dryness  of  the  degenerated  tissue, 
resulting  from  cleficieiit  vascular  supply.  It  is  most  frequent  in  parts 
which  contain  but  few  vessels,  or  in  those  in  which  these  become 
obliterated  by  some  new  growth.  Growths  composed  of  closely- 
crowded  cells,  as  epithelial  accumulations  Avithin  the  pulmonary 
alveoli,  growths  in  the  lymphatic  glands,  in  the  brain,  and  in  the 
osseous  structures,  are  the  most  liable  to  become  caseous. 

The  process  consists  in  a  gradual  drying  up  of  the  degenerated 
elements;  the  fluids  are  absorbed,  the  cells — which  are  many  of  them 
incompletely  degenerated — shrivel  and  atrophy,  the  fat  undergoes 
partial  saponification,  cholestcrine  forms,  and  the  tissue  thus  becomes 
converted  into  a  soft,  yellowish-white,  cheesy  substance,  composed  of 
atrophied  cells,  fatty  debris,  and  cholesterine  crystals.  This  material 
may  gradually  dry  up  more  and  more,  and  ultimately  become  encap- 
suled  by  a  layer  of  fibrous  tissue. 

These  cheesy  matters  are  constantly  met  with,  especially  in  the 
lungs,  and  considerable  confusion  has  arisen  as  to  their  nature  and 
origin  in  this  situation.  This  has  proceeded  from  its  having  been 
formerly  the  custom  to  look  upon  all  cheesy  jnasses  as  essentially 
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tubercular.  Tubercle,  it  is  true,  often  undergoes,  to  a  greater  or  less 
extent,  fatty  degeneration;  and  it  may  thus,  like  all  other  structures 
which  have  undergone  this  process,  become  converted  into  a  yellow 
cheesy  substance;  but  it  is  by  no  means  true  that  all  cheesy  masses 
are  tubercular.  Thus  the  pathological  significance  of  these  cheesy 
masses  is  much  less  limited  than  was  formerly  supposed,  and  is  in- 
deed almost  coextensive  with  that  of  fatty  degeneration  itself.  In 
whatever  situation  they  are  met  with,  they  indicate  merely  that  the 
histological  elements  have  undergone  this  fatty  metamorphosis,  and 
under  no  circumstances  are  they  in  themselves  evidence  of  any  one 
particular  form  of  morbid  growth. 

The  caseous  mass  may  subsequently  become  calcified,  or  undergo  a 
process  of  softeningand  liquefaction. 

Calcification. — This  is  an  advanced  stage  of  the  preceding 
process.  It  most  frequently  occurs  in  those  cases  in  which  the 
caseous  mass  is  completely  enclosed  and  isolated  from  the  external 
air,  as  when  in  the  lymphatic  glands,  in  bone,  or  when  encapsuled  in 
the  lungs.  The  mass  becomes  infiltrated  with  calcareous  particles, 
and  is  thus  converted  into  a  calcareous  concretion  (see  "Calcareous 
Degeneration"). 

Softening. — This  process  consists  in  a  liquefaction  of  the  caseous 
substance,  which  is  probably  owing  to  some  chemical  change  in  its 
constituents.  It  most  commonly  occurs  in  parts  which  come  into 
contact  with  the  external  air,  especially  in  those  situated  in  the  in- 
testine, in  the  bronchial  mucous  membrane,  and  in  the  lungs.  The 
caseous  mass  liquefies,  and  is  converted  into  a  thin  puriform  liquid, 
containing  curd-like  cheesy  matter,  which  to  the  naked  eye  looks 
much  like  pus,  but  under  the  microscope  is  seen  to  consist  simply 
of  granular  debris,  fat,  and  cholesterine  crystals.  This,  if  not  dis- 
charged, may,  like  the  caseous  masses,  ultimately  dry  up  and  become 
calcified. 

Fatty  Degeneration  of  Arteries. 

Fatty  degeneration  of  arteries  may  be  a  primary  or  secondary 
aifection.  As  a  secondary  process  it  is  met  with  in  Atheroma,  in 
which  the  fatty  change  is  preceded  by  an  inflammatory  cellular  in- 
filtration of  the  subendothelial  connective  tissue  (see  "Atheroma"). 

Primary  fatty  degeneration  is  a  passive  process,  not  being  pre- 
ceded by  any  increased  nutritive  activity  of  the  parts  affected  by  it.. 
It  may  afPect  both  the  internal,  middle,  and  external  coats  of  the 
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artery,  but  it  is  most  common  in  the  first-named  situation.  The 
change  usually  commences  in  the  endothelium  and  the  connective 
tissue  cells  in  the  most  internal  layers  of  the  inner  coat,  small  groups 
of  cells  becoming  affected  in  various  parts  of  the  vessel ;  and  it  may 
gradually  extend  from  within  outwards,  the  intercellular  substance 
softening,  until,  in  exceptional  cases,  the  whole  thickness  of  the  in- 
tima  is  destroyed.     (Fig.  9.) 

In  the  earlier  stages  of  the  process,  the  condition  is  recognized  by 

the  existence  of  small,  irregular- 
shaped  patches  of  an  opaque  yel- 
lowish-white color,  projecting 
very  slightly  above  the  surface 
\  of  the  intima.  These,  which 
are  so  constantly  met  with  on 
the  lining  membrane  of  the 
""~^- — -*^'3lA?'°-~  -^^c-°"      aorta,  may  at  first  be  mistaken 

Fatty  Degeneratinn  of  tJie  Internal  Coat  nf  the  Aorta.       for  atheroma.      TllCy  are  in  mOSt 
— Minute  yellowish-white  patches  scattered  over  the  ,  -,.■,  t    ,• 

lining  membrane  of  the  vessel.    A  very  thin  layer       CaSCS,     howeVCr,    rCadlly     dlStm- 

peeied  off  and  X  200,  siiowing  the  groups  of  fat     guishablc  by  tlicir  Superficiality, 

molecules,  and  the  distribution  of  fut  in  the  intima.  n      •^'  -i  i'i 

and  by  the  lacihty  with  which 
they  can  be  stripped  off  from  the  subjacent  layers,  which  present  a 
natural  appearance.  In  atheroma,  on  the  other  hand — which  affects 
the  deeper  structures — if  the  superficial  layer  be  removed,  the  opacity 
and  thickening  are  seen  to  exist  beneath  it.  In  many  cases  the 
change  is  limited  entirely  to  the  innermost  layers  of  the  vessel ;  the 
more  the  subjacent  tissues  are  involved,  the  greater  is  the  irregularity 
in  the  shape  of  the  patches,  and  the  less  readily  can  they  be  sepa- 
rated with  the  forceps.  The  opaque  patches  ultimately  break  down, 
the  cells  are  destroyed,  the  intercellular  substance  softens,  and  the 
granular  debris  is  carried  away  by  the  circulation,  leaving  small, 
irregular,  superficial  erosions  upon  the  lining  membrane  of  the  ves- 
sel. These  erosions  are  not  ulcers  in  the  true  sense  of  that  term, 
not  being  the  result  of  an  active  process.  They  resemble  the  super- 
ficial erosions  so  common  upon  the  mucous  membrane  of  the  stomach, 
as  described  by  Dr.  Wilson  Fox. 

Simple  fatty  degeneration  may  occur  in  any  of  the  arteries,  but  it 
is  in  the  smaller  ones  that  its  injurious  influence  is  most  marked,  and 
in  these  it  is  more  especially  liable  to  affect  the  external  coat.  Here, 
by  diminishing  the  elasticity  and  contractility  of  the  vessels,  it  causes 
degenerative  changes  in  the  parts  which  they  supply,  and  often  leads 
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to  rupture.  This  is  exemplified  by  many  cases  of  chronic  cerebral 
softening,  and  cerebral  hemorrhage.  In  the  larger  arteries,  as  the 
aorta — where  it  is  exceedingly  common — it  is  of  less  importance,  the 
inflammatory  process,  atheroma,  having  here  a  far  more  deleterious 
effect. 

The  capillaries  may  also  be  the  seat  of  this  fatty  change;  the 
endothelial  cells  being  destroyed  in  the  process,  and  the  walls  so 
much  damaged  that  rupture  is  often  the  ultimate  result.  This  is 
very  common  in  the  smallest  cerebral  blood-vessels,  where  it  is  a 
frequent  cause  of  cerebral  hemorrhage. 

Passive  fatty  degeneration  of  arteries  is  in  most  cases  a  senile 
change ;  it  is  an  expression  of  that  general  impairment  of  vitality 
which  exists  in  advanced  life,  and  is  usually  associated  with  similar 
changes  in  other  parts.  When,  however,  it  is  limited  to  the  largest 
arteries,  it  is  often  met  -with  in  early  life  and  in  persons  who  are 
otherwise  perfectly  healthy. 

Fatty  Degeneration  of  the  Brain. — Cerebral  Softening. 

Fatty  degeneration  of  the  brain  is  met  with  in  those  morbid  con- 
ditions comprised  under  the  common  term  of  "Cerebral  Softenings." 
Whatever  interferes  with  the  supply  of  blood  to  the  cerebral  sub- 
stance will  tend  to  produce  fatty  degeneration,  and  hence  softening. 
The  portions  of  the  brain  which  are  the  seat  of  this  change  may  be 
merely  rather  softer  than  the  surrounding  healthy  tissue — breaking 
down  more  readily  under  a  stream  of  water  which  is  allowed  to  fall 
upon  them — or  they  may  be  completely  diffluent.  They  are  never 
distinctly  circumscribed,  but  pass  by  insensible  gradations  into  the 
neighboring  tissue. 

Under  the  microscope  the  change  is  seen  to  consist  in  a  disinte- 
gration of  the  nerve-tissue.  The  white  substance  of  the  fibres  first 
coagulates,  then  breaks  up  into  large  masses,  and  these  subsequently 
undergo  fatty  metamorphosis.  The  cells  of  the  neuroglia,  the  small 
blood-vessels,  and,  when  the  gray  matter  is  implicated,  the  large  nerve- 
cells,  are  also  involved  in  the  fatty  change..  The  tissue  is  thus  con- 
verted into  broken-down  fibres,  a  large  amount  of  molecular  fat,  and 
numerous  large  granular  corpuscles,  the  so-called  "  exudation  corpus- 
cles" or  "compound  inflammatory  globules  of  Gluge."  (Fig.  10.) 
These  corpuscles  w^ere  formerly  looked  upon  in  all  cases  as  the  result 
of  inflammation,  hence  their  name ;  they  are,  however,  simply  con- 
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glomerations  of  fat  granules  formed  by  the  degeneration  of  tlie  cel- 
lular elements.  (See  Fig.  8.)     The  cells  from  which  they  originate 
are,  according   to  Virchow  and   Robin,  the 
'■    '  ■  cells  of  the  neuroglia — the  connective'tissue 

,, 'f ^    ^'i.   "^vM^!-        of  the  brain: — these  cells  share  in  the  fatty 

Ic.v^o  .,=v.v^,i    ev  change,  and,  in  doing  so,  appear  to  undergo 

\A-o  .;-   -p^^;     /oi'^..  considerable  enlargement  beiore  they  are  de- 

(4^-:^'^'^'  W^         stroyed  and  the  fatty  matter  breaks  up.    They 

'^"^* Js^^ll^lJ"''. ^^    "^^^y  '^^  ®^'^®  ^^'-"■'^  '^'^  ^^  2T^^o^  "^*^^  "^  diam- 

'""'<',,^,.7t't^°" ,  -Ml  eter,    the    average    being    yo^-^.      When    the 

'i '''''■  softening  affects  the  gray  matter  the  nerve- 

thfi^n.  'Sowing  ^teTran^    cclls  also  coutaiu  molecular  fat.     The  small 

uiar  corpuscles,  biukfiii-down     artcrics  and  capillaries  running  through  the 

nerve-fibres,  and   fat  granules,  r^  i  r»      i  on     ^         •   i 

of  which  the  softened  substance    sottencd  part  are  many  ot  them  hlled  Avith 
is  composed.  One  or  two  nu-    f^t  granulcs  and  granular  cells.    These  latter 

cleated    cells    (probably  nerve-  °  ° 

cells)  are  also  visible.  X  250.  probably  Originate  in  the  white  blood-corpus- 
cles which  have  accumulated  in  the  part  and 
undergone  fatty  changes.  Molecular  fat  and  the  large  granular  cor- 
puscles will  also  be  seen  adhering  to  the  external  surface  of  the 
vessels;  and  here  care  is  required  to  distinguish  these  from  fatty 
degeneration  of  the  vessels  themselves,  to  which  the  cerebral  soften- 
ing is  so  frequently  due.  As  the  process  proceeds,  the  cerebral 
substance  is  completely  destroyed  and  all  trace  of  nerve-structure  is 
ultimately  lost. 

The  color  of  the  softened  portion  varies  considerably.  It  may 
resemble  that  of  the  surrounding  healthy  tissue  ;  in  other  cases  it  is 
altered  to  a  yellowish  or  deep  red  tint.  According  to  these  varia- 
tions in  color,  cerebral  softenings  have  been  classified  into  white, 
yellow,  and  red.  The  color  depends  in  great  measure  upon  the 
amount  of  blood  contained  in  the  part,  and  on  this  account  is  im- 
portant, as  indicating  the  manner  in  which  the  softening  has  been 
brought  about. 

White  Softening. — This  is,  in  the  great  majority  of  cases,  a  chronic 
condition.  It  occurs  especially  in  old  people,  and  is  usually  due  to 
that  disease  of  the  smaller  cerebral  blood-vessels  and  consequent 
interference  with  the  circulation  which  is  common  as  a  result  of  age. 
The  impairment  of  the  contractile  power  of  the  heart  must  also  con- 
stitute an  auxiliary  in  the  causation  of  the  imperfect  vascular  sui)ply. 
It  is  tlie  gradual  manner  in  which  the  supply  of  blood  is  diminished 
which  accounts  for  the  absence  of  hyperaemia  or  hemorrhage,  so  that 
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the  color  of  the  softened  portion  either  resembles  that  of  healthy 
brain-tissue,  or  is  an  opaque  dirty  white.  White  softening  is  some- 
times acute,  in  which  case  it  is  usually  due  to  the  sudden  obstruction 
of  the  circulation  by  the  impaction  of  an  embolus  in  one  of  the  larger 
arteries  (see  "Embolism  in  the  Brain"). 

Yellow  Softening. — This  is,  in  most  cases,  simply  a  variety  of  the 
former  process,  in  which,  from  the  fine  state  of  division  and  close 
aggregation  of  the  fatty  particles,  a  dead  yellowish-white  color  is  im- 
parted to  the  softened  tissue.  This  color  is  probably  often  partly 
owing  to  the  presence  of  altered  blood  pigments,  the  result  of  some 
previous  slight  extravasation.  The  pigment  may  sometimes  be  seen 
as  fine  dark  granules,  scattered  through  the  cells  of  the  neuroglia  and 
the  nerve-cells  of  the  gray  matter,  where  at  first  sight  they  look  like 
fatty  particles ;  they  are  distinguished,  however,  by  their  dark  black 
color.  A  softening'  of  the  brain  more  rapidly  induced,  as  by  em- 
bolism or  thrombosis,  may  also  occasionally  be  of  a  yellow  color. 
This,  however,  is  only  the  case  when  the  softened  portion  has  at- 
tained a  certain  age  and  much  of  the  extravasated  blood  has  been 
removed  by  absorption.  Lastly,  a  condition  of  gelatinous  oedema 
of  a  yellow  color,  which  has  been  described  by  Rokitansky  as  often 
being  present  in  the  immediate  vicinity  of  cerebral  tumors,  has  been 
regarded  as  a  variety  of  yellow  softening. 

Red  Softening.— This  is  commonly  an  acute  aifection,  most  fre- 
quently dependent  upon  vascular  obstruction,  either  from  embolism 
or  thrombosis.  There  is  intense  collateral  hypersemia,  rupture  of 
capillaries,  and  extravasation  of  blood ;  the  softened  tissue  is  conse- 
quently of  a  deep  red  color: — this  will  be  described  in  the  chapter  on 
"Embolism."  Red  softening  is  also  sometimes  associated  with  the 
chronic  white  variety,  some  of  the  diseased  vessels  giving  way,  and 
thus  extravasation  of  blood  taking  place  into  the  already  softened 
tissue.  Lastly,  red  softening  may  be  inflammatory  (see  "Inflam- 
mation of  the  Brain"). 


Fatty   Deg-eneration   of  Muscle. 

Both  striated  and  non-striated  muscle  may  be  the  seat  of  fatty 
degeneration.  In  the  latter,  the  muscular  fibre-cells  are  the  seat  of 
the  change ;  they  become  filled  with  fat  granules  and  are  ultimately 
destroyed.  This  condition  is  frequently  met  with  in  the  middle  coat 
of  arteries  which  are  undergoing  fatty  degeneration. 
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In  striated  muscle — both  in  the  voluntary  and  in  the  involuntary  of 
the  heart — the  fibres  themselves  are  the  seat  of  the  morbid  process, 
which  consists  in  the  conversion  of  the  albuminous  matter  of  which 
the  fibre  is  composed  into  fat.  The  earliest  stage  of  the  affection  is 
characterized  by  an  indistinctness  in  the  transverse  markings  of  the 
fibres,  which  in  many  parts  become  studded  with  minute  particles  of 
fat.  (Fig.  11.)  These  gradually  increase  in  num- 
ber and  size,  and  are  usually  distributed  somewhat 
irregularly  within  the  sarcolemma.  In  some  parts 
single  rows  of  granules  are  found  running  along 
the  length  of  the  fibre ;  in  others,  they  are  grouped 
around  the  nuclei  or  arranged  in  transverse  lines 
Fatty  Dtgmpration     corresponding  with  the  strise  of  the  muscle.     The 

of  Muscular  Fibres  of       „^  ,  li?'ll  1  Ti 

Heart,  a.  Earlier  stage,  hbres  Dccome  extremely  triable,  and  are  readily 
6.  More  advanced.  X  brokcii  up  luto  sliort  fragments.  As  the  process 
proceeds,  the  transverse  markings  entirely  disap- 
pear, and  nothing  but  molecular  fat  and  oil  globules  is  seen  within 
the  sarcolemma.  The  sarcolemma  itself  may  ultimately  be  destroyed, 
and  nothing  remain  of  the  original  fibre  but  the  fatty  debris  into 
which  its  albuminous  constituents  have  been  converted.  This  is  true 
fatty  degeneration  of  muscle;  in  it  the  muscular  elements  are  de- 
stroyed, and  it  thus  differs  essentially  from  fatty  infiltration,  in  which 
there  is  simply  a  development  of  fat  between  the  fasciculi,  the  fas- 
ciculi themselves  not  being  primarily  affected  (see  "Fatty  Infiltration 
of  Muscle"). 


Fatty   Degeneration   of  the   Heart. 

It  is  in  the  heart  that  fatty  degeneration  of  muscle  is  most  fre- 
quently met  with,  and  here  it  assumes  a  most  important  aspect  from 
the  deleterious  influence  which  it  exercises  upon  the  motor  power  of 
the  organ.  The  muscular  substance  may  be  affected  throughout,  or, 
as  is  more  frequently  the  case,  the  degeneration  may  be  confined  to' 
certain  portions  of  it.  It  is  more  common  in  some  situations  than 
in  others.  The  order  of  frequency  with  which  it  occurs  in  diflPercnt 
parts  is,  according  to  Dr.  Quain,  firstly,  the  left  ventricle;  secondly, 
the  right  ventricle ;  thirdly,  the  right  auricle ;  and  fourthly,  the  left 
auricle. 

The  wider  the  extent  of  tissue  that  is  affected,  the  less  advanced, 
as  a  rule,  is  the  degree  of  the  degeneration.     It  is  in  those  cases  in 
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which  small  tracts  of  tissue  only  are  involved,  that  the  process  is 
met  with  in  its  most  advanced  stage. 

The  consistence  of  the  degenerated  part  is  always  diminished,  and 
its  color  altered.  When  the  change  is  slight,  and  more  or  less  gen- 
eral, the  muscle  is  somewhat  softer  and  more  flabby  than  natural ;  it 
is  more  friable,  and  often  breaks  with  a  soft  granular  fracture.  The 
color  is  uniformly  rather  paler  and  more  opaque  than  that  of  healthy 
cardiac  tissue.  Under  the  microscope  the  muscular  fibres  are  seen  to 
have  lost  their  striated  appearance,  and  to  contain  granules  of  fat. 

This  diffuse  form  of  degeneration  may  occur  in  the  course  of  those 
diseases  in  which  the  oxidation  processes  are  reduced  to  a  minimum  ; 
in  all  those  diseases,  in  short,  which  are  attended  by  marked  anaemia, 
whether  this  anaemia  be  gradually  or  rapidly  induced.  In  the  case 
from  which  the  accompanying  drawing  was  taken,  the  degeneration 

Fig.  12. 
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Acute  Fatty  Degeneration  of  Seart  and  of  other  Muscles,  a.  Heart,  /j.  Rectus  ab- 
dominis. Tiie  whole  of  tlie  heart-tissue  was  aifeoted,  and  also  the  muscles  in  other 
parte  of  the  body.     X  400. 

was  acute  (Fig.  12).  This  was  the  case  of  a  weakly  young  girl  who 
was  under  my  care,  suffering  from  slight  valvular  disease.  She 
quickly  succumbed  with  acute  fatty  degeneration  of  the  heart  and 
other  muscles,  which  was  induced  by  a  profuse  loss  of  blood  during 
a  menstrual  period,  and  by  inability  to  retain  food.^     In  its  slightest 

'  This  case  i«  reported  in  "  Trans.  Clinical  Society  Lond.,"  vol.  viii.,  1875. 
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degrees  a  diffuse  fatty  degeneration  of  the  heart  sometimes  occurs 
in  the  course  of  acute  febrile  diseases.  This  will  be  again  referred 
to  in  the  chapter  treating  of  the  histological  changes  produced  by 
pyrexia. 

JNIore  frequent  than  this  diffuse  and  comparatively  slight  degree 
of  degeneration,  affecting  the  whole  or  the  greater  part  of  the  organ, 
is  a  condition  in  which,  although  perhaps  the  change  may  be  more  or 
less  general,  it  is  much  more  advanaed  in  some  parts  than  in  otliers. 
In  such  cases  the  heart  presents  a  mottled  appearance ;  numerous 
opaque,  pale  yellowish  or  brownish  patches  are  seen  irregularly  dis- 
tributed throughout  its  substance.  These  patches  vary  considerably 
in  size  and  form ;  they  are  met  with  especially  in  the  papillary 
muscles,  the  columnse  carnese,  and  in  the  layers  of  fibres  immediately 
beneath  the  endocardium.  They  may  also  occur  beneath  the  peri- 
cardium, and  in  the  deeper  portions  of  the  organ.  They  correspond 
with  the  most  degenerated  portions  of  the  tissue.  They  are  soft  and 
flabby,  and  have  a  rotten  consistence,  tearing  readily  under  the  finger. 
Under  the  microscope,  the  fibres  are  often  seen  to  be  in  an  advanced 
stage  of  fatty  degeneration ;  their  sarcolemma  contains  large  mole- 
cules of  fat  and  oil  globules,  which  in  many  parts  have  escaped  and 
lie  free  amongst  the  surrounding  less  degenerated  tissue.  (Fig.  11,6.) 
These  more  localized  degenerations  are  most  common  in  old  people, 
and  usually  result  from  imperfect  supply  of  blood 
due  to  disease  of  the  coronary  blood-vessels,  and  not 
from  conditions  of  general  ansemia.  The  peripheral 
layers  of  muscular  tissue  also  frequently  undergo 
extensive  fatty  degeneration  as  the  result  of  pericar- 
ditis. The  connection  between  these  localized  de- 
generations and  rupture  and  aneurism  of  the  heart  is 
well  known. 


Fig.  18. 


Brmon  Atrophy  of 
tliK  Heart.  Show- 
ing the  grannies  of 
pigment  and  the 
atrophy  of  the  fi- 
bres. The  hitter 
have  in  some  pai'ts 
undergone  slight 
fiitty  metamorpho- 
sie.     X  400. 


Brown   Atrophy  of  the   Heart. 


Closely  allied  to  find  frequently  associated  with  fatty 
degeneration  of  the  heart,  is  the  condition  known  as 
brown  atrophy.  This  consists  in  a  gradual  atrophy 
of  the  muscular  fibres,  together  with  the  formation 
of  grannies  of  brownish-yellow  or  blackish  pigment.  The.se  gran- 
ules of  pigment  are  either  grouped  in  clusters  around  the  nuclei,  or 
more  generally  distributed  within  the  fibre.      The  fibres  are  ire- 
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qnontlv,  at  the  same  time,  the  seat  of  more  or  less  fatty  degeneration. 
(Fig.  13.) 

Brown  atrophy  of  the  heart  usually  occurs  as  a  senile  change,  or 
as  a  part  of  general  marasmus  from  other  causes.  It  is  also  met 
with  in  some  cases  of  cardiac  hypertrophy.  It  is  more  chronic  in  its 
course  than  simple  fatty  degeneration,  and  its  recognition  is  in  most 
cases  impossible  without  the  aid  of  the  microscope. 


Fatty  Degeneration  of  the  Kidneys. 

Fatty  degeneration  of  the  kidneys  frequently  occurs  as  a  result  of 
inflammation  of  the  organs.  This  secondary  degeneration  will  be 
alluded  to  when  treating  of  renal  inflammations.  Primary  fatty 
degeneration  is  much  less  frequent.  It  must  be  borne  in  mind  that 
the  renal  epithelium  very  commonly  contains  more  or  less  fat ;  but 
it  is  only  when  this  is  excessive  that  it  can  be  regarded  as  a  diseased 
condition.  This  excessive  formation  of  fat  in  the  kidney  is,  I  think, 
less  common  than  is  generally  supposed.  It  is,  however,  occasionally 
met  with  in  chronic  diseases,  especially  in  pulmonary  phthisis.  It 
is  also  a  result  of  poisoning  by  phosphorus. 

In  simple  fatty  degeneration  the  change  is  usually  confined  to  the 
epithelium  of  the  cortex.  The  cortex  presents  on  section  a  some- 
what yellowish-white  surface,  often  slightly  mottled,  and  this,  in 
most  cases,  is  most  marked  near  the  bases  of  the  pyramids.  There 
is  no  adhesion  of  the  capsule  or  granulation  of  the  surface.  This 
change  appears  to  interfere  but  little,  if  any,  with  the  functions  of 
the  organs,  and  in  this  respect  it  resembles  the  analogous  change  in 
the  liver.     It  is  not  accompanied  by  albuminuria. 
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CHAPTER   VI. 

MUCOID    AND    COLLOID    DEGENERATION. 

Under  this  head  is  inchided  a  class  of  morbid  changes  which 
are  characterized  by  a  peculiar  softening  of  the  tissues.  Colloid 
■  and  mucoid  degeneration  have  frequently  been  described  under  the 
common  term  of  "  colloid  softenings,"  but,  although  they  are  very 
closely  allied  and  frequently  associated,  they  appear  to  constitute  two 
distinct  processes;  the  former  affecting  more  especially  the  cells,  the 
latter  the  intercellular  substance. 

Mucoid  Degeneration. — This  consists  in  the  transformation  of 
the  albuminoid  constituents  of  the  tissues  into  mucin,  owing  to  which 
they  become  converted  into  a  material  of  a  soft,  mucilaginous,  jelly- 
like consistence.  This  is  the  condition  of  nearly  all  tissues  in  their 
immature  or  foetal  state :  the  connective  tissues  in  the  foetus  consist 
almost  entirely  of  this  soft  nmcin-yielding  substance.  Some  tissues 
retain  these  characters  after  birth.  The  umbilical  cord,  and  the 
vitreous  humor  of  the  eye,  are  both  composed  of  this  substance. 

The  change  affects  especially  the  intercellular  substance,  less  fre- 
quently the  cellular  elements.  The  intercellular  substance  of  the 
connective  tissues  in  their  fully  developed  state  consists  of  gelatin 
and  chondrin,  and  the  mucoid  change  is  thus  a  reversion  of  this 
substance  to  its  foetal  condition.  When  the  cells  are  affected,  as 
their  protoplasm  becomes  transformed  into  mucin  they  are  gradually 
destroyed.  This  occurs  normally  in  the  epithelium  of  mucous  mem- 
branes. 

Mucin  is  closely  allied  to  albumen,  more  so  than  to  either  gelatin 
or  chondrin  :  it  differs  from  it  in  not  containing  sulphur.  Like 
albumen,  it  is  only  met  with  in  alkaline  fluids — being  held  in  solu- 
tion by  the  free  alkali — from  which  it  is  precipitated  by  dilute  acetic 
acid.  It  differs  from  albumen  in  being  insoluble  in  an  excess  of  the 
acid,  and  also  in  not  being  precipitated  by  boiling,  by  tannin,  or  by 
bichloride  of  mercury:  its  behavior  with  these  two  reagents  will  also 
distinguish  it  from  gelatin  and  chondrin,  which  are  both  precipi- 
tated by  them. 
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The  mucoid  change  is  by  no  means  a  common  one.  It  is  most 
frequently  met  with  in  cartilage,  especially  in  the  inter-vertebral  and 
costal  cartilages  of  old  people.  It  also  occurs  in  serous  membranes, 
in  bone,  and  in  many  of  the  new  formations,  especially  in  those  of  the 
connective-tissue  class.  Wherever  it  occurs  it  produces  softening  of 
the  affected  parts ;  which  are  transformed  into  a  homogeneous,  color- 
less material,  of  a  soft  mucilaginous  jelly-like  consistence.  If  the 
change  is  limited  to  isolated  portions  of  the  tissue,  the  softened  parts 
surrounded  by  those  which  are  unaltered  often  present  the  appear- 
ance of  cysts.  These  cyst-like  formations  containing  mucoid  sub- 
stance are  not  uncommonly  met  with  in  the  costal  cartilages  and  in 
new  growths. 

As  to  the  cause  of  the  mucoid  change,  nothing  is  known. 

Colloid  Degeneration. — This  differs  from  the  former,  inas- 
much as  it  is  the  cells  which  are  especially  involved  in  the  process. 

The  change  consists  in  the  metamorphosis  of  the  albuminoid  con- 
stituents of  the  cells  into  a  substance  known  as  colloid  material. 
Colloid  closely  resembles  mucin,  but  it  differs  from  it  chemically,  in 
containing  sulphur,  and  in  not  being  precipitated  by  acetic  acid.  It 
is  a  colorless,  transparent,  glistening  material  of  the  consistence  of 
jelly  or  half-set  glue.  It  makes  its  appearance 
within  the  cells,  as  small  lumps,  which  gradually  ■^^'^-  ^^• 

increase  in  size,  pushing  the  nucleus  to  one  side,  fS^) 

until  they  completely  fill  the  cell.    (Fig.  14.)    The      f^^    w^ 
cells  are  thus  destroyed,  and  converted  into  colloid      ^^/=^#^ 
masses.     The  small    colloid    masses    subsequently        ^ — ^y    - 
swell  up,  coalesce,  and  so  form  larger  masses   of     [  \    ^^^ 

firm,    transparent,    yellowish,   jelly-like    material,     \^ y-—^^ 

which  are  readily  to  be  recognized  by  the  naked        .--xlJlL     n\ 
eye.     As  the  colloid  matter  increases,  and  the  cells       [^J  -^ 

are  destroyed,  the  intercellular  substance  atrophies       couoid  cdu,  from  » 
or  softens,  and  in  this  way  cyst-like  cavities  are    a^l^iY"''''   ^''"'" 
formed  within   which  is  contained  the  gelatinous 
substance.     Here  it  may  subsequently  undergo  a  process  of  liquefac- 
tion.   (See  Fig.  49.) 

The  colloid  change  is  most  common  in  enlargements  of  the  thyroid 
gland,  in  the  lymphatic  glands,  in  the  choroid  plexus,  and  especially 
in  many  of  the  new  formations.  (See  "Colloid  Cancer.")  Its  causes 
and  nature  are  as  obscure  as  those  of  the  allied  mucoid  softening. 

It  is  when  occurring  in  new  formations  that  these  two  forms  of 
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degeneration  assume  their  most  important  asj^ects.  Certain  varieties 
of  tumors  may  originate  as  mucoid  or  colloid  growths,  or  may  subse- 
quently undergo  these  morbid  transformations.  The  mucous  tumors 
(myxomata),  which  resemble  in  structure  the  umbilical  cord,  consist 
entirely  of  a  gelatinous  mucin-yielding  substance.  The  sarcomata, 
lipomata,  enchondromata,  and  the  cancers  may  also  become  the  seats 
of  these  forms  of  softening. 

Such  growths  have  sometimes  been  described  as  gelatiniform  or 
colloid  cancers,  this  term  having  been  applied  to  them  without  any 
regard  to  their  structure  or  real  nature.  Cancers,  it  is  true,  may 
undergo  a  colloid  change  (see  "  Colloid  Cancer") ;  but  it  is  by  no 
means  true  that  all  tumors  possessing  these  soft  gelatiniform  char- 
acters are  cancers..  The  terms  "mucoid"  or  "colloid"  applied  to  a 
new  growth  merely  imply  certain  physical  and  chemical  characters, 
and  convey  but  little  information  as  to  its  real  nature. 


CHAPTER   VII. 

AMYLOID    DEGENERATION. 

Amyloid  Degeneration,  which  is  one  of  the  most  important  of  the 
degenerative  processes,  consists  in  the  infiltration  of  the  tissues  with 
a  peculiar  homogeneous  translucent  substance  closely  resembling  al- 
bumen, by  which  their  vitality  becomes  diminished  and  their  functions 
impaired. 

It  is  often  knoMai  as  the  lardaceous,  or  waxy  change,  the  organs 
affected  by  it  having  somewhat  the  appearance  of  lard  or  wax.  The 
term  "  amyloicV — which  was  ajiplied  to  it  by  Virchow,  from  the  sup- 
posed resemblance  of  the  new  material  to  cellulose  or  starch — as  being 
that  by  which  it  is  perhaps  most  generally  known,  is  here  adopted. 

This  form  of  degeneration  is  very  rarely  a  primary  affection,  but 
almost  invariably  occurs  as  the  sequel  of  some  other  disease.  It 
appears  to  be  associated  with  certain  cachectic  conditions,  brought 
on  by  many  exhausting  diseases.     It  is  in  those  diseases  whicih  are 
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attended  by  profuse  and  long-continued  suppuration,  such  as  chronic 
diseases  of  bone,  empyema,  chronic  disintegrative  diseases  of  the 
lungs,  chronic  pyelitis,  and  chronic  intestinal  ulceration,  that  the 
amyloid  change  most  frequently  occurs.  It  also  frequently  occurs 
in  the  advanced  stages  of  constitutional  syphilis,  but  usually  only  in 
those  cases  in  which  there  is  chronic  bone  disease  or  chronic  ulcera- 
tion. 

Every  organ  and  tissue  may  be  the  seat  of  the  change ;  those,  how- 
ever, in  which  it  is  especially  prone  to  occur,  are  the  kidneys,  the 
liver,  the  spleen,  the  lymphatic  glands,  and  the  intestines.  It  is  met 
with  less  frequently  in  the  stomach,  in  the  supra-renal  capsules,  in 
the  pharynx  and  oesophagus,  in  the  bladder,  prostate,  and  generative 
organs,  in  serous  membranes,  in  the  membranes  of  the  brain  and 
cord,  and  in  muscle.  It  is  rarely  limited  to  one  organ,  but  several 
organs  are  almost  invariably  simultaneously  affected  by  it. 

Respecting  the  nature  of  the  new  material  which  infiltrates  the 
tissues,  the  analyses  of  Kekule  and  Schmidt  show  that  it  is  a  nitro- 
genous substance  closely  allied  to  albumen.  The  conclusions  arrived 
at  by  these  observers  are,  however,  not  satisfactory,  as  they  were  un- 
able completely  to  separate  the  substance  from  the  tissues  in  which  it 
was  deposited.  More  recently,  Kiihne  succeeded  in  more  completely 
isolating  it.  He  submitted  the  affected  organs  to  a  process  of  arti- 
ficial digestion,  and,  inasmuch  as  the  amyloid  substance  is  not  dis- 
solved by  digestion  with  pepsin,  it  was  thus  obtained  free  from  the 
tissues  in  which  it  was  contained.  The  results  of  Kiihne's  analyses 
are  very  similar  to  those  of  Kekule  and  Schmidt.  Dr.  Dickinson 
regards  the  new  substance  as  fibrin  deprived  of  its  alkaline  salts. 
The  investigations  of  Dr.  Marcet^  show  that  the  infiltrated  organs 
are  considerably  deficient  in  potash  and  phosphoric  acid,  whilst  they 
contain  an  excess  of  soda  and  chlorine.  In  conclusion,  it  may  be 
stated  that,  although  the  precise  composition  of  the  amyloid  sub- 
stance has  not  yet  been  determined,  the  results  of  the  several  analyses 
appear  to  justify  the  opinion  that  it  is  some  modification  of  fibrin. 

The  most  characteristic  feature  of  the  amyloid  substance  is  the 
peculiar  reaction  which  it  gives  with  iodine,  and  with  iodine  and 
sulphuric  acid.  If  an  aqueous  solution  of  iodine — made  Avith  the 
help  of  potassium  iodide — be  applied  to  an  amyloid  organ,  the  af- 

1  See  "  Eeportof  Committee  on  Lardaceous  Disease,"  Trans.  Path.  Soc.  Lond., 
1871. 
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fected  portions  change  to  a  deep  reddish-brown  color.  This  is  not 
permanent,  but  gradually  passes  off,  and  the  part  regains  its  former 
appearance.  If  the  application  of  the  iodine  be  followed  by  the 
cautious  addition  of  sulphuric  acid,  a  blackish-blue  or  violet  tint  is 
produced.  This  latter  reaction,  however,  is  not  easily  obtained,  con- 
siderable nicety  being  required  in  the  application  of  the  reagents. 
The  following  is  the  method  for  obtaining  it,  recommended  by  Pro- 
fessor VirchoAV : — A  dilute  aqueous  solution  of  iodine  must  be  allowed 
to  soak  well  into  the  tissue,  the  excess  must  be  poured  oif,  and  a  single 
drop  of  concentrated  sulphuric  acid  gradually  added,  when  a  blue  or 
violet  color  will  be  produced,  either  at  once  or  after  some  time.  In 
the  hands  of  English  pathologists  this  latter  reaction  has  certainly 
met  with  but  little  success ;  and  if  the  color  be  obtained,  it  is  by  no 
means  satisfactory,  and  more  nearly  resembles  a  black  than  the  blue 
which  has  been  described.  Fortunately,  however,  the  reaction  with 
iodine  alone  is  perfectly  characteristic,  and  the  attempt  to  obtain  the 
blue  by  the  subsequent  addition  of  sulphuric  acid  is  therefore  quite 
unnecessary.  If  the  change  is  at  all  advanced,  the  reddish-brown 
color  will  be  produced  by  merely  pouring  the  aqueous  solution  of 
iodine  over  the  cut  surface  of  the  organ ;  but  in  slighter  degrees  of 
the  affections,  thin  sections  must  be  made  with  a  Valentin's  knife, 
and  well  washed  with  water  to  remove  the  blood,  before  the  colora- 
tion with  iodine  can  be  obtained. 

Upon  considering  the  above  reactions,  it  will  be  seen  that  they 
resemble,  in  some  respects,  those  exhibited  by  some  well-known  or- 
ganic substances.  Cellulose — the  substance  which  forms  the  external 
membrane  of  vegetable  cells — ^yields  a  blue  Avhen  treated  with  iodine 
and  sulphuric  acid,  and  so  far  resembles  the  amyloid  material ;  but 
differs  in  not  being  colored  by  iodine  alone.  The  same  is  true  of 
cholesterine ;  this  also  gives  a  reddish-brown  with  sulphuric  acid,  but 
is  not  altered  by  iodine.  To  starch,  the  resemblance  is  not  so  marked 
as  to  the  two  preceding  substances  :  with  this,  iodine  produces  a  blue 
color  without  the  addition  of  the  acid. 

The  amyloid  substance  almost  invariably  makes  its  appearance 
first  in  the  small  arteries  and  capillaries,  and  subsequently  extends 
from  them  to  the  surrounding  tissues.  The  cells  of  the  intima  and 
of  the  muscular  coat  are  the  first  to  become  infiltrated,  then  the  re- 
maining structures  of  the  artery.  When  the  vessels  have  become 
infiltrated,  the  amyloid  matter  extends  to  the  immediately  surround- 
ing parts;  it  invades  both  the  cells  and  the  intercellular  substance, 
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and  may  gradually  extend  until  the  whole  organ  is  completely  im- 
pregnated. 

The  changes  ])roduced  in  the  tissues  by  this  infiltration  are  very 
characteristic.  The  cells  as  they  become  filled  with  the  new  material 
gradually  increase  in  size;  they  lose 
any  irregularities  in  their  contour, 
and  become  rounder  and  more  regu- 
lar in  shape ;  their  nuclei  disappear, 
and  the  whole  cell  is  converted  into 
a  structureless  homogenfeous  body, 
which    has   a    peculiar    translucent 

glistening  appearance.       (Fig.   15,  a.)         Liver   Cells    infiltrated   with    the    Amyloiil 

K.i  11  -1  ,       ,  Substance,    a.  Single  cells,     b.  Cells  which 

the  cells  are  in  close  contact  many    ^^,, ,,,,,, ,,^_  xsoo.   (Rindfieisch.) 

of  them  may  coalesce,  and  their  dis- 

tiiictive  boundaries  thus  become  obliterated.  (Fig.  15,  b.)  The  inter- 
cellular substance  in  the  same  way  acquires  a  homogeneous  glistening 
appearance.  The  walls  of  the  small  arteries — in  which,  as  already 
stated,  the  change  commences — become  considerably  thickened,  the 
cells  of  the  muscular  coat  enlarge  and  ultimately  coalesce,  the  calibre 
of  the  vessel  becomes  diminished,  and  the  circulation  through  it  is 
consequently  impeded.     (See  Fig.  17.) 

Organs  in  which  this  change  is  at  all  advanced  present  features 
so  characteristic  that  its  nature  can  be  readily  recognized  by  the 
naked  eye.  They  are  usually  considerably  increased  in  size ;  their 
absolute  weight  is  increased,  and  also  their  specific  gravity ;  their 
surface  is  smooth,  and  the  capsule  tense  and  stretched;  their  con- 
sistence is  firm  and  somewhat  elastic.  On  section  they  exhibit  a 
peculiar  homogeneous,  glistening,  translucent  appearance,  somewhat 
resembling  wax  or  glue.  Owing  to  the  diminished  calibre  of  their 
blood-vessels  and  to  the  pressure  exercised  by  the  new  material,  they 
contain  but  little  blood,  and  hence  are  always  pale  in  color.  The 
change  may  involve  the  whole  organ,  or  it  may  be  limited  to  certain 
portions.  In  the  spleen,  for  example,  it  is  frequently  limited  to  the 
Malpighian  corpuscles;  and  in  the  liver,  to  the  cells  in  the  more 
immediate  vicinity  of  the  hepatic  artery. 

Although  the  above  characters  are  often  sufficiently  marked,  they 
should  always  be  confirmed  by  the  application  of  iodine  to  the  cut 
surface  of  the  organ.  In  slighter  degrees  of  the  affection — when 
the  physical  characters  are  but  little  altered — the  application  of  this 
reagent  becomes  necessary  in  order  to  discover  the  presence  of  the 
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new  substance.  In  these  cases,  merely  pouring  the  solution  over  the 
organ  will  often  fail  to  produce  the  characteristic  staining;  and  it 
will  be  necessary  to  make  thin  sections  with  a  Valentin's  knife,  and 
wash  them  thoroughly  with  water  to  remove  the  blood,  before  the 
reaction  can  be  obtained.  In  the  earliest  stages  of  the  change  the 
use  of  the  microscope  may  be  necessary  for  its  recognition. 

The  effect  of  amyloid  degeneration  is  to  impair  or  even  to  com- 
pletely destroy  the  nutrition  and  function  of  those  organs  which  are 
affected  by  it.  This  is  owing  to  two  causes — the  obstruction  offered 
to  the  circulation,  and  the  direct  influence  of  the  new  material  upon 
the  parenchyma  of  the  organ.  The  obstruction  to  the  circulation, 
which  results  partly  from  the  diminution  in  the  calibre  of  the  small 
arteries,  and  partly  from  the  general  pressure  exercised  by  the  infil- 
trated substance,  causes  an  insufficiency  in  the  supply  of  arterial 
blood.  As  a  consequence  of  this,  secondary  atrophic  changes  are 
induced  in  various  parts ;  the  cells  may  atrophy  and  undergo  fatty 
metamorphosis,  which  indeed  is  frequently  associated  with  the  amy- 
loid change.  The  vitality  of  the  cellular  elements  is  still  further 
impaired  by  their  infiltration  with  the  new  material,  and  thus  all 
manifestations  of  their  functions  may  ultimately  cease. 

As  this  form  of  degeneration  is  almost  invariably  secondary  to 
some  grave  constitutional  state,  it  can  rarely  be  looked  upon  as  in 
itself  a  cause  of  death,  although  it  may  materially  hasten,  and  even 
determine,  the  fatal  termination. 

Having  thus  described  the  nature  of  the  amyloid  substance,  and 
the  way  in  which  it  makes  its  appearance  in  the  several  tissues  of  an 
organ,  it  remains  to  consider  the  source  from  which  it  is  derived. 
The  disease,  as  already  stated,  appears  to  be  an  infiltration,  and  to 
consist  in  the  deposition  of  a  new  material  from  the  blood  in  the 
various  tissues  and  organs.  The  existence,  however,  of  any  albu- 
minoid substance  in  the  blood  which  resembles  amyloid  in  its  reaction 
with  iodine,  has  never  been  made  out,  even  in  the  most  marked  cases 
of  the  disease.  This  fact  must  therefore  negative  the  supposition 
that  it  is  a  simple  infiltration.  If  the  new  material  be  derived  from 
the  blood  at  all,  it  must  undergo  some  chemical  change  subsequently 
to  its  deposition  in  the  tissues.  Dr.  Dickinson  considers  that  it  is 
dealkalized  fibrin,  which  is  deposited  in  consequence  of  the  loss  of 
the  alkali  which  it  normally  contains.  This  loss  of  alkali  he  attrib- 
utes to  the  chronic  suppuration  which  usually  precedes  the  disease, 
pus  containing  large  quantities  of  potassium  and  sodium  salts.     He 
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consequently  terms  tlie  disease  " depurative  infiltration^  ^  Whether 
tliis  be  so  or  not,  it  is  probable  that  some  abnormal  condition  of  the 
blood  is  the  cause  of  the  disease,  and  that  the  change  itself  consists 
in  the  retention  and  coagulation  in  the  tissues  of  some  albuminoid 
substance  which  is  derived  from  the  nutritive  fluids.  The  way  in 
wliich  the  several  tissues  of  an  organ  are  affected,  the  change  almost 
invariably  commencing  in  the  small  nutrient  blood-vessels,  and  ex- 
tending from  them  to  the  surrounding  parts ;  the  general  character 
of  the  affection,  several  organs  being  simultaneously  involved ; 
together  with  the  fact  that  it  is  almost  invariably  secondary  to 
chronic  suppurative  diseases — point  to  some  alteration  in  the  com- 
position of  the  blood  as  the  cause  of  the  degeneration. 

Amyloid   Deg-eneration   of  the   Liver. 

The  liver  is  one  of  the  most  frequent  seats  of  the  amyloid  change, 
and  here,  as  in  other  parts,  it  probably  commences  in  the  small 
nutrient  blood-vessels,  although  the  alterations  are  much  the  most 
marked  in  the  hepatic  cells.  The  minute  branches  of  the  hepatic 
artery  are  first  affected,  and  from  these  the  infiltration  gradually  ex- 
tends to  the  hepatic  cells  immediately  adjacent,  until  ultimately  the 
whole  organ  may  become  involved. 

If  a  liver  be  examined  in  the  earlier  stages  of  the  affection,  and  the 
iodine  solution  applied  to  thin  washed  sections  of  the  organ,  it  will 
be  found  that  the  characteristic  staining  is  limited  to  certain  por- 
tions of  the  lobules — viz.,  to  those  which  are  situated  between  their 
external  and  central  parts.  This  intermediate  portion  corresponds 
with  the  distribution  of  the  hepatic  artery,  and  the  ramifications  of 
this  vessel  together  with  the  hepatic  cells  situated  in  their  vicinity 
are  the  first  to  become  affected.  (Fig.  16.)  As  the  change  advances, 
the  whole  lobule  may  ultimately  become  involved.  The  alterations 
in  the  hepatic  cells  are  very  characteristic.  They  are  much  enlarged, 
irregular  in  outline,  their  nuclei  are  imperceptible,  and  many  of  them 
are  fused  together  into  irregular-shaped  masses.     (See  Fig.  15.) 

The  earliest  seat  of  the  amyloid  change  thus  differs  from  that  of 
the  fatty.  In  fatty  infiltration  it  is  the  most  external  portion  of  the 
lobule  in  which  the  fat  first  accumulates — that  which  corresponds 
with  the  distribution  of  the  portal  vein.     (See  Fig.  7.)     It  differs 

1  "  Medico-Chiruro-ical  Transactions,"  vol.  1. 
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also  from  that  pigmentation  of  the  hepatic  cells  resulting  from  me- 
chanical congestion,  which  takes  place  in  the  most  central  portion, 

Fig.  16 


Amyloid  Liver.  A  portion  of  one  lobule,  showing  the  enlargement  and  fusion  of  the 
hepatic  cells,  and  the  greater  implication  of  the  intermediate  zone  of  the  lobule.  At 
the  more  external  portion  of  the  lobule  are  seen  several  fat  cells,  a  certain  amount  of 
fatty  infiltration  being  associated  with  the  amyloid  change,    v.  Hepatic  vein.     X  lUO. 

around  the  hepatic  vein.  (See  ^'Nutmeg  Liver.")  Thus  in  each 
hepatic  lobule  three  zones  may  be  distinguished: — an  external  one, 
which  is  the  chief  seat  of  the  fatty  change;  a  central  one,  which  is 
the  chief  seat  of  the  pigmentary  change ;  and  an  intermediate  one, 
which  is  the  chief  seat  of  the  amyloid  change.  These  three  zones, 
indeed,  may  frequently  be  recognized  by  the  naked  eye,  the  pale 
opaque  external  one  contrasting  strongly  with  the  intermediate  one 
which  is  translucent,  and  with  the  darker  central  one.  In  the  most 
advanced  stages  of  the  disease,  however,  both  the  external  and  central 
portions  of  the  lobule  may  become  involved,  and  the  cut  surface 
present  an  almost  uniformly  homogeneous  appearance. 

The  amyloid  liver  is  increased  in  size,  often  very  considerably  so ; 
it  may  be  so  large  as  almost  completely  to  fill  the  abdominal  cavity. 
The  enlargement  is  uniform,  and  hence  the  natural  configuration  of 
the  organ  is  but  little  altered.  Its  weight  is  increased,  and  also  its 
specific  gravity.  Its  edge  is  rounded,  the  surface  is  smooth,  and  the 
capsule  appears  tense  and  stretched.  The  consistence  is  firm  and 
elastic.  The  cut  surface  is  dry,  bloodless,  smooth,  translucent,  and 
waxy-looking,  and  of  a  pale  reddish-gray  or  dirty  yellow  color.  If 
the  change  is  very  far  advanced,  the  tissue  may  be  perfectly  homo- 
geneous, all  distinction  between  the  individual  lobules  being  lost.    In 
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other  cases  the  lobules  are  distinctly  mapped  out ;  they  are  enlarged, 
and  the  external  zone  may  be  of  an  opaque,  yellowish-white  color, 
owing  to  the  presence  of  fat.  This  association  of  the  fatty  and  amy- 
loid changes  is  exceedingly  common.  Amyloid  infiltration  does  not 
obstruct  the  portal  circulation,  and  hence  does  not  cause  ascites.  It 
impairs  the  vitality  of  the  hepatic  cells,  and  thus  interferes  with  the 
functions  of  the  organ. 

Amyloid   Degeneration  of  the    Kidneys. 

The  kidneys  are  very  liable  to  be  involved  in  the  amyloid  change, 
and  here  it  is  the  smaller  blood-vessels  which  are  more  especially 
aifected.  It  may  constitute  in  them  the  primary  lesion,  or  it  may 
occur  subsequently  to  inflammatory  conditions  implicating  the  se- 
creting and  interstitial  structures.  As  a  primary  change  it  is  an 
important  variety  of  Bright's  disease. 

The  process  commences  in  the  tufts  of  vessels  which  form  the 
Malpighian  bodies,  the  walls  of  which  become  thickened  by  the  in- 
filtration of  the  new  material,  so  that  the  tufts  are  increased  in  size. 
It  then  proceeds  to  the  small  afferent  arteries,  and  ultimately  to  the 
vasa  efferentia,  and  to  the  arteriole  rectse  which  run  through  the 
medullary  portion  of  the  organ.  The  changes  produced  in  the 
vessels  are  very  characteristic.  Their  walls  are  considerably  thick- 
ened, and  their  calibre  is  so  much  diminished  that  the  smallest  ones 
cannot  be  artificially  injected.  This  thickening  of  the  walls  of  the 
vessels  is  mainly  owing  to  alterations  in  their  muscular  coat,  and 
especially  to  the  cells  of  the  circular  muscular  layer.  These  cells  are 
much  increased  in  size,  they  are  more  or  less  globular  in  shape,  and 
many  of  them  have  lost  their  distinctive  outlines.  The  longitudinal 
muscular  fibres  and  the  most  internal  coat  of  the  vessel  are  often 
seen  as  one  homogeneous,  glistening,  structureless  layer.  (Fig.  17.) 
After  the  vessels  have  become  infiltrated,  and  before  those  in  the 
pyramids  are  affected,  the  deposition  extends  to  the  intertubular 
tissues  of  the  cortex,  into  which  the  amyloid  substance  is  poured, 
imbedding  the  tubuli  uriniferi  in  its  course.  In  some  parts  it  ap- 
pears that  the  exudation  takes  place  into  the  tubes  themselves,  as  the 
casts  which  they  contain  are  occasionally  deeply  stained  by  the  iodine 
solution:  this,  however,  is  far  from  being  frequently  the  case.  In 
the  earlier  stages  of  the  process — if  the  organ  is  not  the  seat  of  any 
other  morbid  change — the  tubes  and  their  lining  epithelium  present 
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a  perfectly  natural  appearance.     Many  of  them  contain  pale  hyaline 
casts,  which  also  appear  in  the  urine.     These,  however,  are  probably 
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Amyloid  Degeneration  of  a  Malpigliian  Tuft  and  small  Artery  of  the  Kidney.  Show- 
ing the  thickening  of  the  walls  of  the  vessel,  the  enlargement  of  the  cells  of  the  cir- 
cular muscular  coat,  and  the  homogeneous  layer  formed  by  the  intima  and  longitu- 
dinal muscular  fibres.     X  200,  reduced  ]/^. 

simply  exudation  products ;  although,  from  the  reaction  they  occa- 
sionally exhibit,  it  appears  that  they  sometimes  consist  of  the  same 
material  as  that  which  permeates  the  vessels  and  intertubiilar  struc- 
tures. As  the  change  proceeds,  and  the  new  material  increases  in 
amount,  the  tubes  become  compressed,  and  in  many  places  completely 
obstructed.  If  the  compression  is  not  uniform,  they  may  dilate  and 
form  small  cysts.  The  epithelium,  which  was  at  first  normal,  owing 
to  the  interference  with  its  nutrition,  ultimately  atrophies  and  under- 
goes fatty  changes.  In  some  cases  it  appears  to  be  the  seat  of  a 
catarrhal  process,  and  the  tubes  are  found  blocked  with  epithelial 
products.  There  is  also  not  infrequently  an  increase  in  the  inter- 
tubular  connective  tissue. 

The  first  effect  of  this  change  is  to  obstruct  the  circulation  in  the 
cortex.  The  blood-vessels,  diminished  in  calibre,  allow  little  but 
the  liquor  sanguinis  to  pass  through  them,  the  passage  of  the  blood- 
corpuscles  being  to  a  great  extent  prevented :  hence  the  pallor  of 
this  portion  of  the  organ.  The  arterial  walls  are  so  altered  that 
fluids  and  albumen  readily  permeate  them  ;  and  thus  is  produced  the 
large  quantity  of  urine,  loaded  with  albumen,  which  characterizes 
the  earlier  stages  of  this  affection.  As  the  infiltration  increases,  and 
the  tubes  become  obstructed,  the  urine  diminishes  in  quantity.  The 
excretion  of  urea   is   less  interfered  with   than   in   other  forms   of 
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Bi-i(>;ht's  disease,  and  hence  symptoms  due  to  its  retention  seldom 
occur.  Tube  casts  are  rarely  numerous ;  tliey  are  for  the  most  part 
hyaline  or  finely  granular,  tiiough  sometimes  they  are  covered  with 
fatty  epithelium. 

In  the  earlier  stages  of  the  affection,  the  cortex  of  the  kidney  is 
merely  rather  paler  than  natural,  and  perhaps  somewhat  firmer  in 
consistence  ;  but  otherwise  it  presents  no  abnormal  appearance.  It 
is  only  upon  the  application  of  iodine  to  the  cut  surface,  or  to  thin 
washed  sections  of  the  organ,  that  its  diseased  condition  becomes 
evident.  When  this  test  is  employed,  the  Malpighian  bodies  at  once 
become  apparent  as  minute  red  points  scattered  through  the  cortex. 
As  the  disease  advances,  the  size  of  the  organ  increases ;  the  enlarge- 
ment, however,  is  principally  confined  to  the  cortex.  The  surface  is 
smooth,  and  the  capsule  separates  readily.  The  enlarged  cortex  is 
remarkably  pale  and  anaemic,  and  has  a  peculiar  translucent,  homo- 
geneous, wax-like  appearance.  Its  consistence  is  hard  and  firm.  A 
few  scattered  vessels  may  be  seen  on  the  surface,  and  the  bases  of 
the  pyramids  sometimes  exhibit  an  increased  amount  of  vascularity. 
If  iodine  be  poured  over  the  cut  surface,  the  Malpighian  bodies  and 
the  arteries  of  the  cortex  become  mapped  out  almost  as  clearly  as  in 
an  artificial  injection.  The  enlarged  Malpighian  bodies  may  indeed 
usually  be  seen  as  glistening  points  before  the  iodine  is  applied. 
Frequently,  the  homogeneous  appearance  of  the  cortex  is  interrupted 
by  minute,  opaque,  yellowish-white  lines  and  markings;  these  are 
produced  by  the  fatty  changes  in  the  epithelium  of  the  tubes,  which 
so  commonly  occur  in  the  later  stages  of  the  affection.  Ultimately, 
the  capsule  may  become  more  or  less  adherent,  and  slight  irregular 
depressions  may  make  their  appearance  upon  the  surface  of  the 
organ  :  the  latter  are  due  to  atrophic  changes  in  some  of  the  tubes. 
If,  as  is  not  unfrequently  the  case,  the  infiltration  is  associated  with 
an  increase  in  the  intertubular  connective  tissue,  the  atrophy  of  the 
organ  will  be  more  marked.     (See  "  Interstitial  Nephritis.") 

Amyloid   Degeneration  of  the    Spleen. 

Amyloid  degeneration  of  the  spleen  is  met  with  in  two  forms — 
one  in  which  the  disease  is  limited  to  the  Malpighian  corpuscles 
{"  Sago  Spleen"),  and  the  other  in  which  the  pulp  appears  to  be 
chiefly  implicated.  The  former  is  much  the  more  common  condition. 
In  it  the  Malpighian  corpuscles  become  infiltrated  with  the  amyloid 
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substance  and  converted  into  translucent  wax-like  bodies,  much  like 
boiled  sago : — hence  its  name.  The  process  commences  in  the  small 
arteries  of  the  corpuscle,  and  it  is  only  after  these  have  become 
infiltrated  that  it  extends  to  the  corpuscles  themselves.  The  small 
lymphatic  cells  of  which  the  corpuscle  is  made  up  are  then  involved 
in  the  process,  they  increase  in  size,  become  more  irregular  in  outline, 
many  of  them  coalesce,  and  ultimately  the  whole  is  converted  into  a 
pale,  firm,  translucent,  glistening  mass.     (Fig.  18.) 

Fig.  18. 
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Amyloid  Degeneration  of  the  bpleen — "  bago  Spleeti."  A  portion  of  one  of  the  infil- 
trated Malpighian  corpuscles  a,  with  the  adjacent  nonnal  splenic  tissue  h.  Showing 
the  increase  in  size,  and,  in  many  parts,  the  coalescence  of  the  cells  of  which  tlie 
corpuscle  is  composed.     X  200. 

The  sago  spleen  is  more  or  less  enlarged  ;  its  weight  and  density 
are  also  increased.  The  cut  surface  is  smooth,  dry,  and  studded  all 
over  with  small,  glistening,  sago-like  bodies,  varying  in  size  from  a 
millet  to  a  hemp-seed,  which  are  stained  a  reddish-brown  color  by 
the  iodine  solution.  These  may  become  so  large  as  to  occupy  a  large 
portion  of  the  organ,  although  in  earlier  stages  of  the  affection  they 
are  so  minute  that  they  can  only  be  seen  in  thin  sections  of  the 
tissue. 

In  the  other  variety  of  amyloid  spleen,  the  pulpy  parenchyma 
between  the  corpuscles  is  infiltrated  with  the  new  material.  This  is 
probably  merely  an  advanced  stage  of  the  former  condition,  in  which 
thfe  disease  extends  from  the  corpuscles  to  the  surrounding  pulp,  the 
whole  organ  being  ultimately  involved.  Under  these  circumstances 
the  organ  often  attains  a  considerable  size,  much  larger  than  is  met 
with  in  the  sago  spleen.  It  is  remarkably  hard  and  firm,  and  the 
cap.'^ule  is  tense  and  transparent.  On  section  it  presents  a  dry, 
homogeneous,  translucent,  bloodless  surface,  of  a  uniform  dark  red- 
dish-brown color.  Thin  sections  can  be  readily  made  with  a  knife, 
the  organ  cutting  like  soft  wax.    The  corpuscles  are  not  visible  as  in 
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the  former  variety,  being  probably  obscured  by  the  surrounding  pulp, 
which  has  become  so  densely  infiltrated  with  the  amyloid  substance. 

Amyloid   Degeneration   of  Lymphatic   Glands. 

In  the  lymphatic  glands  the  process  much  resembles  that  in  the 
spleen.  The  small  arteries  in  connection  with  the  follicles  of  the 
gland  are  the  earliest  seats  of  the  change ;  and  from  these  it  extends 
to  the  lymphoid  cells.  The  follicle  thus  becomes  ultimately  converted 
into  a  small  homogeneous  mass. 

The  glands  are  enlarged,  and  on  section  the  minute  wax-like  bodies 
can  often  be  seen  scattered  through  the  cortex.  The  cut  surface  is 
smooth,  pale,  and  translucent. 

As  these  glands  are  largely  concerned  in  the  formation  of  the 
blood-corpuscles,  their  implication  in  the  amyloid  change  must  to  a 
large  extent  aid  in  producing  the  emaciation  and  anaemia  which  char- 
acterize this  affection.  The  same  is  true  of  the  spleen,  which  is 
usually  simultaneously  involved. 

Amyloid   Degeneration   of  the   Alimentary   Canal. 

The  whole  of  the  alimentary  tract  may  be  the  seat  of  the  amyloid 
change,  and  here  it  assumes  an  important  aspect  from  the  deleterious 
influence  which  it  exercises  upon  the  absorbent  and  secreting  processes, 
and  from  the  consequent  impairment  of  the  general  nutrition  which 
results.  The  disease,  however,  in  this  situation  is  very  apt  to  escape 
observation,  as  it  produces  but  little  alteration  in  the  appearance  of 
the  parts.  The  mucous  membrane  may  look  somewhat  pale,  trans- 
lucent, and  oedematous,  but  otherwise  to  the  naked  eye  nothing  is 
discoverable.  It  is  only  upon  the  application  of  iodine  to  the  washed 
mucous  surfaces  that  the  nature  of  the  change  becomes  apparent. 
In  the  small  intestine — which  is  perhaps  the  part  most  commonly 
affected — the  effect  of  the  application  of  iodine  is  very  characteristic. 
A  number  of  small  reddish-brown  points  appear  over  the  whole  sur- 
face of  the  membrane;  these  correspond  to  the  intestinal  villi,  the 
arteries  and  capillaries  of  which  are  infiltrated  with  the  amyloid  sub- 
stance. In  the  stomach  and  oesophagus  the  vessels  are  mapped  out 
in  a  similar  manner  by  the  iodine  solution.  The  change  in  the  in- 
testine gives  rise  to  serous  diarrhoea,  this  being  probably  due  to  an 
increased  permeability  of  the  infiltrated  walls  of  the  vessels. 
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The   Corpora  Amylacea. 

The  corpora  amylacea  or  "amyloid  bodies,"  so  frequently  met  with 
in  the  nervous  system,  in  the  prostate,  and  in  other  parts,  have  usually 
been  looked  upon  as  more  or  less  allied  to  the  amyloid  substance; 
there  appears,  however,  with  the  exception  of  a  certain  similarity  in 
their  behavior  wath  iodine  and  sulphuric  acid,  to  be  no  connection 
between  them. 

They  are  round  or  oval  bodies,  formed  of  a  succession  of  concentric 
layers,  and  are  often  changed  to  a  deep  blue  color  by  iodine,  thus 
bearing  both  in  their  structure  and  chem- 
^i""'-  ^9.  ical  properties  the  strongest  resemblance  to 

""^  granules  of  vegetable  starch.     (Fig.  19.) 

Sometimes,  however,  the  blue  is  only  ex- 
hibited  after  the   subsequent   addition   of 
sulphuric  acid,  and  thus  a  resemblance  is 
,     ,       r      „  shown   to   the   amyloid    substance.     They 

^  Corpora  Amylacea  from  Vie.  •/  ,   •' 

Prostate.  (Viichow.)  Vary  in  size  from  microscopic  granules,  to 

bodies  which  are  distinctly  visible  to  the 

naked  eye;  sometimes  being  as  much  as  one  or  two  lines  in  diameter. 

The  larger  ones  are  usually  formed  by  the  conglomeration  of  the 

smaller  granules,  which  are  often  enclosed  by  a  common  envelope. 

They  occur  especially  in  conditions  of  atrophy  or  softening  of  the 
nervous  system ;  the  ependyma  of  the  ventricles,  the  white  substance 
of  the  brain,  the  choroid  plexus,  the  optic  nerve  and  retina,  and  the 
spinal  cord,  being  their  favorite  seats.  The  larger  forms  are  met 
with  most  frequently  in  the  prostate.  The  prostate  of  nearly  every 
adult  contains  some  of  these  bodies ;  and  they  may  accumulate  here 
to  such  an  extent  as  to  form  large  concretions.  They  are  also  occa- 
sionally met  w^ith  in  the  lungs,  and  in  mucous  and  serous  mem- 
branes. 

As  has  been  said,  they  usually  exhibit  a  bi-ight  blue  color  upon  the 
application  of  iodine  alone,  although  in  some  cases  not  until  the  sub- 
sequent addition  of  sulphuric  acid.  Many  of  them,  however,  are 
colored  green,  or  even  brown,  by  these  reagents.  The  green  is  due 
to  their  admixture  ^\\t\\  nitrogenous  matters,  which  give  a  yellow 
color  with  iodine,  and  hence  the  combination  yields  a  green.  The 
greater  the  amount  of  nitrogenous  matter,  the  more  brown  does  the 
color  become. 
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From  the  laminated  structure  of  these  bodies  they  would  a])pear 
to  be  formed  by  the  gradual  precipitation  of  some  material,  layer 
by  layer,  upon  the  surface  of  pre-existing  particles.  The  nature  of 
the  material,  however,  does  not  appear  to  resemble  that  of  the  sub- 
stance which  infiltrates  the  organs  in  amyloid  degeneration.  The 
two  processes  are  so  essentially  different,  both  in  the  circumstances 
under  which  they  occur  and  in  the  characters  and  seat  of  the  morbid 
products,  that  they  cannot  be  looked  upon  as  in  any  way  analogous. 
Amyloid  degeneration  is  a  general  change,  in  which  numerous  organs 
become  infiltrated  with  an  albuminoid  substance ;  whereas  the  forma- 
tion of  the  corpora  amylacea  is  evidently  of  a  local  nature.  The 
latter  is  often  preceded  by  those  local  atrophic  changes  associated 
with  advanced  life,  and  appears  to  consist  in  the  deposition  of  some 
starch-like  material,  probably  liberated  in  the  tissues  themselves, 
upon  any  free  body  which  may  exist  in  its  vicinity. 

The  corpora  amylacea,  especially  those  occurring  in  the  choroid 
plexus  and  in  the  lateral  ventricles,  are  very  liable  to  become  calcified, 
and  they  then  constitute  one  form  of  "  brain  sand,"  which  is  so  often 
met  with  in  these  situations. 


CHAPTER  VIII, 

CALCAREOUS    DEGENERATION. 

Calcareous  Degeneration — or,  as  it  is  more  commonly  called, 
Calcification — consists  in  the  infiltration  of  the  tissues  with  calcare- 
ous particles.  Physiologically,  an  infiltration  of  calcareous  particles 
takes  place  in  the  formation  of  bone,  in  which  lime  and  magnesian 
salts  are  deposited  in  the  fibrous  or  cartilaginous  matrix.  This 
physiological  is  precisely  similar  to  the  pathological  process.  It  is 
important,  however,  to  distinguish  simple  calcification  from  ossifica- 
tion. In  the  latter  there  is  not  only  a  deposition  of  lime  salts,  but 
an  active  change  in  the  tissue  itself— a  proliferation  of  the  cellular 
elements,  an  intimate  union  of  the  calcareous  matters  with  the  tissue. 
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and  the  formation  of  a  true  osseous  structure  in  wliich  the  calcareous 
particles  are  not  visible.  Calcification,  on  the  other  hand,  is  a  purely 
passive  process ;  there  is  no  increased  nutritive  activity  of  the  part,  no 
multiplication  of  elements,  no  alteration  of  the  structure,  but  merely 
an  infiltration  with  calcareous  particles. 

An  infiltration  and  deposition  of  calcareous  substances  occurs  under 
two  opposite  conditions ;  one — in  which  there  is  an  absolute  increase 
in  the  amount  of  these  constituents  in  the  blood,  and  a  portion  of  the 
excess  becomes  deposited  in  the  tissues;  the  other — in  which  there  is 
no  such  increase,  but  the  deposition  takes  place  owing  to  some  altera- 
tion in  the  tissue  itself. 

An  absolute  increase  of  the  saline  constituents  in  the  blood,  and 
the  deposition  of  the  excess  in  the  tissues,  is  much  the  less  frequent 
form  of  calcification.  It  occurs  in  some  forms  of  softening  of  bone, 
especially  in  extensive  caries  and  osteomalacia.  In  these  diseases  the 
lime  salts  are  removed  from  the  bone,  returned  into  the  blood,  and 
some  of  them  deposited  in  other  tissues.  In  such  cases  the  calcifica- 
tion is  usually  more  or  less  general — many  organs  being  simulta- 
neously involved.  In  osteomalacia,  it  is  not  uncommon  to  find  the 
kidneys,  the  lungs,  the  stomach,  the  intestines,  and  even  the  dura 
mater  and  liver,  infiltrated  to  a  greater  or  less  extent  with  lime  salts. 
The  deposition  commences  in  the  tissue  immediately  surrounding  the 
blood-vessels  from  which  the  calcareous  matters  are  derived ; — thus, 
in  the  lungs,  the  seat  of  the  change  is  the  interlobular  tissue ;  in  the 
stomach,  the  stroma  between  the  glands ;  and  in  the  kidney,  the 
tubuli  uriniferi  and  the  intertubular  tissue.  Precisely  analogous  to 
this  form  of  calcification  is  the  deposition  of  the  excess  of  urate  of 
soda  which  takes  place  in  gout. 

In  the  great  majority  of  cases,  however,  calcification  is  a  local 
change,  depending  not  upon  any  alteration  in  the  composition  of  the 
blood,  but  upon  changes  in  the  tissues  themselves,  owing  to  which 
some  of  the  saline  matters  which  are  normally  held  in  solution  in  the 
blood  are  deposited  in  them.  The  alteration  in  the  tissues  consists 
in  some  impairment  of  their  nutrition,  associated  with  a  diminution 
in  their  amount  of  blood,  and  a  retardation  of  its  circulation.  All 
those  conditions  which  tend  to  produce  atrophic  and  retrogressive 
changes  in  a  })art,  and  at  the  same  time  to  interfere  with  the  circula- 
tion in  it,  are  liable  to  be  followed  by  its  calcification.  Inflammation, 
rapidity  of  growth,  diminished  nutritive  supply,  and  general  impair- 
ment of  vitality,  may  all  of  them  give  rise  to  this  process.     This  is 


CALCAREOUS  DEGENERATION.  81 

seen  in  the  calcification  of  atlicroinatous  arteries,  of  caseous  masses 
in  tlie  lungs  and  lymphatic  glands,  of  many  new  formations,  and  of 
the  blood-vessels  and  cartilages  in  old  people.  In  its  morbid  antece- 
dents calcification  thus  somewhat  resembles  fatty  degeneration,  and 
its  pathological  signification  is  in  many  cases  equally  difficult  to  de- 
termine. Fatty  degeneration  indeed  very  frequently  precedes  the 
calcification,  which  is  merely  a  later  stage  of  the  retrograde  process. 

Respecting  the  cause  of  the  deposition  -of  the  calcareous  substances 
in  the  atrophied  structures — it  is  probably  partly  owing,  as  stated  by 
Rindfleisch,  to  the  stagnation  of  the  nutritive  fluids  in  the  part, 
owing  to  which  the  free  carbonic  acid  which  appears  to  hold  the 
salts  in  solution  escapes,  and  they  are  consequently  precipitated  ; 
and  partly  to  the  non-assimilation  of  these  fluids  by  the  degenerated 
elements  of  the  tissue. 

The  calcareous  particles  make  their  appearance  both  within  the 
cells  and  in  the  intercellular  substance ;  they  are  much  more  frequent, 
however,  in  the  latter  situation.  They  are  seen  at  first  as  fine  mol- 
ecules scattered  irregularly  through  the  intercellular  substance.    (Fig. 

Fig   20. 


A  Calcified  Sarcomatous  Tumor.  Showing  the  minute  calcareous  particles  scattered 
through  the  intercellular  substance.  To  the  left  of  the  figure  they  are  so  abundant  as 
to  almost  completely  obscure  the  cells.     X  200. 


20.)  They  are  characterized,  when  viewed  by  transmitted  light,  by 
their  opacity,  dark  black  color,  and  irregular  outline,  and  also  by 
their  solubility  in  dilute  mineral  acids.  They  gradually  increase  in 
number  until  ultimately  large  tracts  of  tissue  may  be  converted  into 
an  opaque  calcareous  mass,  in  which  the  cells  are  enclosed  and  can 
no  longer  be  recognized.  These  larger  masses  have  a  sharp  black 
irregular  outline,  and,  when  the  calcification  is  complete,  stcquire  a 
homogeneous,  glistening,  semi-transparent  appearance.  The  cells 
themselves  are  much  less  frequently  infiltrated,  being  usually  merely 
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enclosed  and  obscured  by  the  calcified  intercelkdar  substance.  Cal- 
careous particles  may,  however,  make  their  appearance  in  the  cell- 
contents,  and  gradually  increasing  convert  the  cell  into  a  homogeneous 
calcareous  body. 

The  calcareous  matters  consist  for  the  most  part  of  lime  and  mag- 
nesian  salts,  especially  the  phosphates  and  carbonates.  If  the  latter 
are  present,  the  addition  of  a  little  dilute  hyclrochloric  acid  is  fol- 
lowed by  the  appearance  of  numerous  minute  air-bubbles  in  the 
tissue,  owing  to  the  liberation  of  carbonic  acid.  In  those  cases  in 
which  calcification  is  associated  with  retained  gland  secretions,  the 
calcareous  matters  will  consist  of  the  specific  gland  salts, 

A  part  which  has  become  calcified  undergoes  no  further  change ;  its 
vitality  is  completely  destroyed,  and  it  remains  as  an  inert  mass.  In 
this  respect  calcareous  differs  from  fatty  degeneration.  In  the  latter, 
subsequent  changes  invariably  take  place;  the  part  either  softening, 
caseating,  or  becoming  the  seat  of  calcification  itself.  It  differs  also 
in  its  effect  upon  the  tissue.  The  structure  of  the  affected  part  is  not 
destroyed,  and  there  is  no  annihilation  of  histological  elements,  such 
as  occurs  in  fatty  degeneration.  The  tissue  is  simj)ly  impregnated 
with  calcareous  matters,  which  have  no  other  effect  ujion  it  than  to 
render  it  inert;  its  vitality  is  destroyed,  but  its  structure — in  so  far 
as  the  calcification  is  concerned — remains  unaltered.  If  the  saline 
matters  are  dissolved  out  with  a  little  dilute  mineral  acid,  the  struc- 
ture of  the  part  may  be  again  recognized,  unless,  indeed— as  is  often 
the  case — it  has  been  destroyed  by  any  antecedent  change. 

Calcification  must  thus  be  looked  upon  in  many  cases  as  a  salutary 
lesion,  the  impregnation  with  calcareous  matters  preventing  subse- 
quent changes  iu  the  part.  This  is  especially  the  case  when  it  is 
secondary  to  other  forms  of  degeneration.  It  is  the  most  favorable 
termination  of  the  large  class  of  fatty  changes,  as  is  exemplified  by 
the  calcification  of  many  inflammatory  products,  and  of  many  new 
formations.  It  may,  on  the  other  hand,  under  certain  circumstances, 
be  attended  with  most  deleterious  consequences,  as  is  the  case  when 
it  affects  the  arterial  system. 

Calcification   of  Arteries. 

Calcification  of  arteries,  like  fatty  degeneration,  may  be  a  jyi'imart/ 
or  secondary  affection.  As  a  secondary  change  it  constitutes  one  of 
the  terminations  of  the  atheromatous  process,  and  as  such  is  constantly 
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met  with  in  the  aorta  and  its  branches,  and  in  many  other  situations. 
(See  "Atheroma.") 

Primary  calcification  is  much  less  frequent  than  that  which  occurs 
in  atheromatous  vessels.  It  is  essentially  a  senile  change,  and  is 
the  result  of  that  general  impairment  of  vitality  which  exists  in 
advanced  life.  It  is  associated  with  atrophy  of  the  arterial  tissues, 
and  in  some  cases  with  fatty  degeneration.  As  it  is  greatly  depend- 
ent upon  general  malnutrition,  the  change  is  a  more  or  less  general 
one,  and  when  occurring  in  one  part  is  met  with  in  others.  It  usually 
occurs  in  vessels  of  medium  size,  the  arteries  of  the  upper  and  lower 
extremities  and  of  the  brain  being  those  most  commonly  affected. 
Its  most  common  seat  is  the  middle  coat,  where  it  commences  in  the 
muscular-fibre  cells.  The  calcareous  particles  make  their  appear- 
ance at  first  around  and  within  the  nucleus,  and  gradually  increase 
until  they  fill  the  cell,  which  becomes  converted  into  a  small  calca- 
reous flake.  The  process  may  go  on  until  the  muscular  coat  is  com- 
pletely calcified,  or  it  may  be  limited  to  isolated  portions  of  the  coat, 
giving  rise  to  numerous  calcareous  rings  and  plates  which  are  irreg- 
ularly distributed  throughout  it.  From  the  muscular  it  may  extend 
to  the  external  and  internal  coats,  until  ultimately  the  vessel  becomes 
calcified  throughout. 

The  vessel  thus  calcified  loses  its  elasticity  and  contractility;  its 
lumen  is  diminished,  and  it  is  transformed  into  a  hard,  rigid,  brittle 
tube.  This  condition  is  exceedingly  common  in  the  external  iliac 
and  in  the  vessels  of  the  lower  extremity,  where  it  is  a  frequent  cause 
of  senile  gangrene.     (See  "Senile  Gangrene.") 
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CHAPTER   IX. 


PIGMENTARY    DEGENERATION. 


Pigmentary  Degeneration^  or  Pigmentation,  consists  in  an  ab- 
normal formation  of  pigment  in  the  tissues.  All  true  pigments  are 
derived  from  the  coloring  matter  of  the  blood.  Physiologically, 
many  of  them  are  eliminated  by  the  kidneys  and  liver ;  others  are 
deposited  in  the  tissues,  and  there  remain  jjermanent.  The  choroid 
coat  of  the  eye,  and  the  skin  of  the  negro,  are  well-known  examples 
of  tissues  in  which  there  is  this  permanent  accumulation  of  pigment. 
The  cells  in  these  situations  appear  to  be  endued  with  a  special  power 
to  abstract  the  coloring  matters  from  the  blood,  and  to  store  them  up 
in  their  interior,  where  they  undergo  certain  chemical  changes  and 
become  converted  into  pigment. 

In  the  pathological  process,  also,  the  pigment  is  derived  from  the 
same  source,  although  its  presence  in  the  tissues  is  rarely  dependent 
upon  any  abnormal  secreting  powers  in  their  cellular  elements,  but 
is  usually  the  result  of  certain  changes  in  the  circulation  or  in  the 
blood-vessels,  owing  to  which  the  coloring  matter  of  the  blood 
escapes  and  infiltrates  the  surrounding  parts.  This  escape  of  hjemo- 
globin  may  be  owing  to  rupture  of  the  vessels  themselves,  or  to 
conditions  of  congestion  or  stasis  in  which  the  blood-corpuscles  and 
liquor  sanguinis  pass  through  their  walls.  In  either  case  the  hsemo- 
globin  will  permeate  the  tissues  and  ultimately  be  converted  into 
pigment.  Rupture  of  the  vessels  and  the  direct  extravasation  of 
blood  is,  however,  the  most  common  antecedent  of  the  pigmentary 
change.  Soon  after  the  extravasation  has  taken  place,  the  hremo- 
globin  escapes  from  the  red  blood-corpuscles,  either  by  exudation  or 
by  destruction  of  the  corpuscle,  and,  mixed  with  the  liquor  sanguinis, 
infiltrates  the  surrounding  tissues.  In  other  cases  it  escapes  without 
any  solution  of  continuity  in  the  walls  of  the  vessel.  This  fre- 
quently occurs  in  conditions  of  inflammatory  stasis  and  mechanical 
congestion,  in  which  serous  exudation  takes  place  into  the  tissues, 
and  the  hsemoglobin  is  liberated  from  the  blood-corpuscles  within 
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the  vessels,  from  which  it  transudes,  dissolved  in  the  liquor  san- 
guinis. Lastly,  the  red  corpuscles  themselves  may  pass  through  the 
walls  of  the  capillaries  without  rupture  having  taken  place.  In 
whichever  of  these  ways  the  solution  of  haemoglobin  is  derived,  it 
infiltrates  the  tissues,  staining  both  the  cells  and  the  intercellular 
substance  a  yellowish  or  brownish-red  color.  It  is  taken  up,  how- 
ever, more  readily  by  the  cells  than  by  the  intercellular  substance  or 
by  membranous  or  fibrous  structures ;  and  it  stains  only  the  proto- 
plasm, the  nucleus  and  cell-wall  remaining  unaltered. 

After  the  coloring  matter  has  remained  for  some  length  of  time  in 
this  diffuse  form,  it  undergoes  certain  changes : — it  becomes  darker 
and  more  or  less  granular,  minute  reddish-brown  or  black  granules 
and  crystals  make  their  appearance  both  in  the  cells  and  in  the  inter- 
cellular substance,  and  these  may  gradually  increase  and  form  larger 
masses.  This  change  in  the  extravasated  heemoglobin  is  a  chemical 
one,  and  the  substance  into  which  it  is  converted  is  hcematoidin. 
Haematoidin  appears  to  be  closely  allied  to  the  coloring  matter  of 
the  bile,  cholepyrrhin,  which  is  also  a  derivative  of  haemoglobin.  It 
exhibits  similar  reactions  when  treated  with  concentrated  mineral 
acids,  displaying  the  same  variations  of  green,  blue,  rose,  and  yellow 
colors.  It  is  insoluble  in  water,  alcohol,  ether,  and  in  dilute  mineral 
acids  and  alkalies ;  it  is  soluble  in  the  caustic  alkalies,  giving  a  red 
color.  It  contains  more  carbon  than  haemoglobin;  and  it  also  con- 
tains iron. 

The  granules  of  haematoidin  vary  in  size  from  the  smallest  parti- 
cles to  masses  as  large  as  a  red  blood-corpuscle.  The  larger  ones 
are  round,  or  more  commonly  irregular  in  shape,  and  have  a  sharp 
defined  border.  Their  color  varies  from  yellow,  red,  and  brown,  to 
black.  These  variations  appear  to  depend  upon  the  age  of  the  gran- 
ules and  the  tissue  in  which  they  are  formed  ;  the  older  they  are  the 
blacker  they  become.  The  smaller  granules  are  usually  dull  and 
opaque ;  the  larger  ones,  however,  often  present  a  more  or  less  glis- 
tening appearance.  (Fig.  21.)  The  crystals  of  haematoidin  are 
oblique  rhombic  prisms,  usually  of  a  beautiful  yellowish-red  or 
ruby-red  color,  sometimes  approaching  to  brown  or  black.  They 
may  also  occur  as  little  plates  and  fine  needles ;  but  these  are  less 
common  forms.  (Fig.  22.)  They  are  in  most  cases  so  small  that 
considerable  care  is  required  to  recognize  their  crystalline  nature 
under  the  microscope,  and  they  may  easily  be  overlooked  as  merely 
irregular  granular  masses.     In  some  cases,  however,  they  attain  a 
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larger  size.    They  are  more  or  less  transparent,  and  present  a  shining 
strongly  refracting  surface. 

Fig.  21.  Fig.  22. 

B     ^  p 

Cells  containing  pigment.    From  Btematoidin  crystals. 

11  melanotic  sarcoma  of  the  liver.  (Virchow.) 

X350. 

Whether  the  haemoglobin  is  converted  into  granular  or  crystalline 
hsematoidin  appears  partly  to  depend  upon  the  tissue  in  which  it  is 
situated,  the  crystals  being  exceedingly  common  in  some  situations, 
as  in  the  brain  and  ovaries,  whereas  in  others,  as  the  lungs,  only  the 
granules  are  met  with.  Both  the  granules  and  crystals  are  character- 
ized by  their  durability  and  by  their  great  powers  of  resistance; 
when  once  formed  they  undergo  no  further  change. 

Those  forms  of  pigment — both  granular  and  crystalline — which 
are  of  an  intensely  black  color,  have  been  supposed  to  consist  of  a 
substance  which  differs  in  chemical  composition  from  hsematoidin, 
and  which  has  been  called  melanin.  There  appears,  however,  to  be 
no  foundation  for  such  a  distinction.  Melanin  is  probably  merely 
hsematoidin  which  has  become  more  or  less  altered  by  age.  It  is 
endued  with  greater  powers  of  resistance,  being  less  readily  soluble 
in  reagents  than  the  more  recently  formed  hsematoidin. 

Pigmentation,  although  one  of  the  most  common  and  universal 
forms  of  degeneration,  is  of  comparatively  little  importance  as  a 
morbid  process.  The  mere  existence  of  pigment  within  and  between 
the  histological  elements  of  the  tissues  has  in  itself  but  little  influ- 
ence upon  their  vitality  and  functions.  The  atrophy  and  impair- 
ment of  function  which  so  frequently  accompany  it  must  rather  be 
looked  upon  as  the  result  of  those  conditions  upon  which  the  forma- 
tion of  the  pigment  depends,  than  as  in  any  way  owing  to  the 
presence  of  the  pigment  itself. 

As  evidence  of  other  antecedent  conditions,  pigmentation  assumes 
a  more  important  aspect.  The  pigment  being  derived  from  extrava- 
sated  hsemoglobin,  in  whatever  situations  it  occurs,  it  is  usually  to  be 
looked  upon  as  the  result  of  some  alteration  in  the  circulation  or  in 
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the  blood-vessels,  owing  to  which  the  escape  of  the  coloring  matter 
is  permitted.  Exceptions  to  this  exist,  however,  in  the  case  of  cer- 
tain pigmented  new  formations,  in  which  the  presence  of  the  pigment 
ai)pears  to  be  mainly  owing  to  the  selective  power  of  the  cells ;  these, 
like  those  of  the  choroid,  separating  the  coloring  matter  from  the 
blood.  It  is  those  growths  which  originate  in  tissnes  normally  con- 
taining pigment,  as  the  choroid  and  rete  mucosum,  which  are  most 
frequently  melanotic.  (See  "  Melanotic  Sarcoma.")  In  melangemia, 
again,  the  large  quantities  of  pigment  which  exist  in  the  blood  are 
the  result  of  a  local  formation — for  the  most  part  by  the  spleen. 
Lastly,  in  Addison's  disease,  the  pathology  of  the  pigmentation  of 
the  skin  is  at  present  involved  in  obscurity. 

Pigment  is  often  the  only  evidence  of  a  former  extravasation. 
This  is  frequently  the  case  in  cerebral  hemorrhage,  where  the  crys- 
tals of  hsematoidin  may  be  all  that  remains  to  indicate  that  rupture 
of  the  capillaries  has  taken  place.  In  the  ovaries,  also,  the  slight 
hemorrhage  which  follows  the  escape  of  the  ovum  at  each  menstrual 
period  is  marked  by  the  formation  of  pigment  which  constitutes  the 
'^  corpus  luteum."  In  mechanical  congestion  and  inflammation,  again, 
the  consequent  pigmentation  may  be  the  principal  evidence  of  the 
former  existence  of  these  conditions:  this  is  especially  seen  in  pig- 
mentation of  the  mucous  membrane  of  the  stomach  and  intestines. 
The  formation  of  pigment  is  thus,  with  the  few  exceptions  above 
named,  the  result  of  some  antecedent  change  in  the  blood-vessels  or 
circulation ;  and  its  presence  in  the  tissues  appears  to  be  little  more 
than  a  testimony  to  the  existence  of  those  processes  upon  which  its 
formation  depends. 

False  Pigmentation. — There  are  certain  forms  of  discoloration 
of  the  tissues  which  are  not  due  to  the  presence  of  hgematoidin : 
these  must  be  distinguished  from  true  pigmentation.  The  most  im- 
portant of  them,  and  that  which  is  most  closely  allied  to  the  process 
already  described,  is  the  staining  of  the  tissues  with  the  coloring  mat- 
ter of  the  bile,  which  is  itself  a  derivative  of  hsemoglobin,  and  is,  as 
before  stated,  very  analogous  to  hsematoidin.  This  yellow  staining 
may  affect  nearly  all  the  tissues,  constituting  "jaundice;"  or  it  may 
occur  in  the  liver  alone,  from  local  obstructions  to  the  small  bile- 
ducts,  as  is  often  seen  in  cirrhosis  of  that  organ.  In  these  cases, 
however,  there  is  merely  the  staining  of  the  tissues  with  the  coloring 
matter  of  the  bile,  and  no  subsequent  conversion  of  this  into  pigment. 

The  discoloration  caused  by  the  long-continued  use  of  the  salts  of 
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silver  must  also  be  distinguished  from  true  pigmentation:  the  color 
here  is  due  to  the  deposition  of  the  silver  in  the  tissues.  The  black 
color  of  gangrenous  parts,  and  that  sometimes  produced  by  the  effu- 
sion of  large  quantities  of  blood  into  the  tissues,  must  again  not  be 
confounded  with  pigmentation.  The  discoloration  in  these  cases  is 
the  result  of  the  action  of  the  sulphuretted  hydrogen  upon  the  color- 
ing matter  of  the  blood.  The  greenish-black  discoloration  so  often 
seen  on  the  surface  of  the  liver,  kidneys,  and  other  abdominal  organs 
after  death,  is  in  the  same  manner  due  to  the  intestinal  gases.  Lastly, 
the  minute  particles  of  inhaled  carbon  which  are  always  met  with  in 
the  lungs,  must  be  distinguished  from  true  pigment. 

Pig-mentation   of  the   Lungs. 

In  no  organs  is  pigment  met  with  so  frequently  and  in  such  large 
quantities  as  in  the  lungs ;  and  here  much  discussion  has  arisen  as  to 
its  nature  and  origin.  The  lungs  normally  contain  more  or  less  black 
pigment,  the  amount  of  which  gradually  increases  with  advancing 
age — the  lungs  of  infants  and  young  children  being  almost  free 
from  it,  M^hereas  those  of  adults  invariably  contain  it  in  considerable 
quantities. 

This  normal  pigmentation  of  the  lungs  is  principally  due  to  the 
presence  of  carbon,  and  not  to  that  of  true  hsematoidin-pigment. 
The  carbon — which  is  derived  from  the  incomplete  combustion  of 
wood,  coal,  and  other  snbstances,  and  is  always  present  in  varying 
quantities  in  the  atmosphere — is  inhaled,  and  the  minute  particles 
pass  into  the  finest  bronchial  tubes.  Having  entered  the  bronchi, 
many  of  them  are  taken  up  by  the  mucus-corpuscles,  where  they 
may  be  seen  as  small  black  granules  within  the  cells.  These  may 
readily  be  observed  in  the  cells  of  the  grayish-black  sputum  which 
is  so  frequently  expectorated  in  the  early  morning.  Much  of  the 
carbon  thus  inhaled  is  eliminated  by  expectoration ;  many  of  the 
particles,  however,  pass  into  the  air-vesicles,  and  here,  their  removal 
by  this  means  being  less  readily  effected,  they  gradually  penetrate  the 
pulmonary  substance,  and  naake  their  way  into  the  alveolar  walls  and 
interlobular  tissue.  It  is  in  these  situations  that  most  of  the  pul- 
monary pigment  is  found,  and  there  it  may  be  seen  either  within  the 
connective  tissue-cells,  or  lying  free  amongst  the  fibres.     (Fig.  23.) 

The  means  by  which  the  particles  of  carbon  penetrate  the  walls  of 
the  air-vesicles  and  make  their  wav  into  the  inter-alveolar  tissue  has 
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quite  recently  been  explained  by  the  researches  of  Dr.  Klein  on  the 
histology  of  the  lungs.^  Dr.  Klein  finds  that  the  branched  connect- 
ive-tissue cells  of  the  alveolar  walls  send  a  process,  or  a  greater  or 

Fig.  28. 


Pigmentation  of  the,  Lung.    From  a  w 
Showing  the  situation  of  the  pigment 


nun,  ait.  sixty-five,  with  slight  emphysema, 
the  alveolar  walls,  and  around  the  lilood- 


less  portion  of  their  body,  between  the  epithelial  cells  of  the  alveolus 
into  the  alveolar  cavity.  As  these  connective-tissue  cells  lie  in  the 
serous  canals  Avhich  constitute  the  commencement  of  the  perivascular 
lymphatics,  it  is  easy  to  understand  how  these  openings  in  the  alve- 
olar walls  (pseudostomata)  may  become  sufficiently  distended  to  allow 
cells  and  other  substances  to  pass  through  them  from  the  alveolar 
cavity  into  the  inter-alveolar  tissue. 

When  once  the  carbon  has  made  its  way  into  the  interlobular 
tissue,  some  of  it  is  taken  up  by  the  fixed  cells  in  this  situation, 
whilst  that  which  is  not  thus  detained  passes  on  to  the  lymphatics, 
and  is  deposited  in  the  bronchial  lymphatic  glands,  where  the  black 
2:)articles  are  also  visible. 

Closely  allied  to  this  physiological  pigmentation  of  the  lung  from 
the  inhalation  of  carbon  are  those  morbid  conditions  which  result 
from  the  inhalation  of  particles  of  coal,  stone,  iron,  and  other  sub- 
stances— of  which  the  lungs  of  miners,  stonemasons,  and  grinders 
afford  frequent  examples.  Here  also  minute  particles  enter  the 
bronchi,  penetrate  the  walls  of  the  alveoli,  and  are  deposited  princi- 
pally in  the  interstitial  tissue.     In  the  case  of  miners — in  which  this 


^  "  On  the  Anatomy  of  the  Lymphatic  System  of  the  Lungs,"  by  Dr.  E.  Klein. 
Proceedings  Royal  Society,"  No.  149.     1874. 
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is  most  common — the  particles  of  coal  enter  the  lungs  in  such  large 
quantities  as  to  give  to  them  a  uniform  dark  black  color.  In  stone- 
masons, grinders,  &c.,  the  lungs  also  become  deeply  pigmented, 
although  to  a  less  extent  than  those  of  miners. 

The  black  color  of  the  lungs  in  these  cases,  however,  is  not  entirely 
due  to  the  presence  of  the  inhaled  substances,  but  partly  to  that  of 
true  hsematoidin-pigment.  The  inhalation  of  the  irritating  particles 
sets  up  inflammatory  changes  in  the  bronchi  and  pulmonary  tissue, 
causing  chronic  bronchitis,  chronic  lobular  pneumonia,  and  a  large 
increase  in  the  fibrous  tissue  of  the  lungs,  which  thus  ultimately 
become  consolidated,  excavated,  tough,  and  fibrous.  ("Colliers'" 
and  "  Knife-grinders'  Phthisis,"  &c.)  Owing  to  these  structural 
changes,  there  is  a  considerable  escape  of  coloring  matter,  either  from 
rupture  of  the  capillaries  or  transudation  of  serum,  and  hence  a  large 
formation  of  true  pigment ;  and  to  this  true  pigment  much  of  the 
dark  color  of  these  lungs  must  undoubtedly  be  ascribed.  The  lungs 
of  stonemasons  and  grinders  are,  like  those  of  .miners,  deeply  pig- 
mented, although  to  a  less  degree;  but  the  black  color  in  the  former 
cases  cannot  be  entirely  accounted  for  on  the  supposition  that  it  is 
due  to  the  presence  of  inhaled  particles. 

Pigmentation  of  the  lungs  from  the  presence  of  hsematoidin  occurs 
as  the  result  of  many  other  morbid  conditions,  many  diseases  of  these 
organs  being  attended  by  the  formation  of  pigment.  In  chronic 
phthisis,  pigmentation  occurs  partly  as  the  result  of  the  inflamma- 
tory process,  and  partly  from  the  obstruction  of  the  vessels  caused 
by  the  new  growth : — lines  of  pigment  are  constantly  seen  surround- 
ing the  nodules  of  consolidation.     In  acute  croupous  pneumonia,  the 
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m  the  condition  oi  the  lungs  known  as 
brown  induration.     (See  "  Brown  Induration  of  the  Lungs.") 

Pigment  in  the  lung  usually  occurs  as  black  irregular  granules ; 
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it  is  rarely  met  with  in  a  crystalline  form.  In  all  cases  in  which  it 
is  found  in  any  quantity  in  the  lung  it  is  also  found  in  the  bronchial 
glands.  It  is  taken  u})  by  the  lymphatics,  and,  like  the  inhaled 
carbon,  it  becomes  arrested  in  its  passage  through  these  glands, 
where  it  remains  permanently. 


CHAPTER   X. 

TISSUE-CHANGES    IN    PYREXIA. 

It  is  proposed  in  the  present  chapter  to  allude  very  briefly  to 
those  alterations  in  the  tissues  which  are  met  with  in  certain  pyrexia! 
diseases,  to  which  have  been  applied  the  terms  "parenchymatous"  or 
"granular  degeneration,"  "acute"  or  "cloudy  swelling." 

It  is  well  known  that  in  most  diseases  which  are  accompanied  by 
a  considerable  elevation  of  the  bodily  temperature,  and  especially  in 
thase  in  which  the  blood  has  undergone  marked  changes,  the  organs 
and  tissues  are  found  much  altered  after  death.  The  diseases  in 
which  such  alterations  are  most  frequently  met  with  are  pyaemia, 
erysipelas,  typhus,  typhoid,  and  other  acute  specific  fevers,  and  acute 
rheumatism.  They  also  occur  in  other  diseases  which  are  attended 
by  considerable  pyrexia;  and  the  amount  of  tissue-alteration  usually 
hears^eceteris paribus — a  direct  relation  to  the  amount  of  the  pyrexia. 
The  organs  in  which  the  alterations  are  more  especially  marked  are 
the  liver,  the  kidneys,  the  heart  and  muscles,  and  the  lungs. 

The  physical  characters  of  the  altered  organs  vary.  It  may,  how- 
ever, be  stated  generally  that  the  organs  are  more  or  less  swollen  and 
opaque,  somewhat  diminished  in  consistence,  and  abnormally  friable. 
Their  vascularity  is  in  some  cases  diminished,  in  others  slightly  in- 
creased. When  examined  microscopically,  the  cellular  elements  are 
found  to  be  increased  in  size,  and  their  proto];)lasra  markedly  granular, 
so  that,  in  some  cases,  the  nucleus  is  so  much  obscured  as  to  be  indis- 
tinguishable. (Fig.  25.)  The  granular  condition  of  the  protoplasm 
appears  in  most  cases  to  be  due  to  albuminous  particles,  inasmuch 
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as  it  disappears  upon  the  addition  of  dilute  acetic  acid.     In  other 

cases,  however,  in  which  the  change  is  apparently  more  advanced, 

the  granules  are  larger,  insoluble  in  acetic  acid,  and  obviously  fatty. 

The  Liver. — Here  the  change  is 
Fig    "^S 

usually  met  with  in  its  most  marked 

-^  degree.     The  organ  is  slightly  en- 

"'"  \^  larged,  abnormally  soft  and  friable, 

A  'and  the  cut  surface  has  a  dull  opaque 

V                                   ('^  look,  being  paler  than  natural.    The 

1,  liver  cells  are  swollen  and  granular, 

and  in  many  cases  contain  fatty  par- 

.      ^             ,      ^            -■  tides.     (See  Fig.  25.) 

^  j.y    ^'  The  Kidneys. — In  the  kidneys  the 

Livpv  from  a  case  of  Acute  Rheumatism  with  change  affccts  especially  the  cortcx. 

high  Temperature.     Showing  the  swollen  and  rni   •     •              11                                      i   />  •    1  i 

granular  condition  of  the  liver-cells.    In  many  ^  "'«  IS  SWOllcU,  OpaqUC,  aud  triable. 

of  the  cells  the  nucleus  is  so  much  obscured  as  Xhc     MalpighiaU      bodicS      and     the 

to  be  almost  indistinguishable.     X  200.  .  , 

pyramids  are  usually  abnormally 
vascular,  and  thus  contrast  with  the  pale  cortex.  The  epithelium  in 
the  tubes  of  the  cortex  presents  the  appearances  above  described. 
These  are  precisely  similar  to  those  met  with  in  the  earlier  stages  of 
tubal  nephritis.     (See  Fig.  87.) 

The  Heart. — The  alteration  produced  in  the  heart  consists  in  slight 
opacity,  pallor,  and  diminution  in  the  consistence  of  the  muscular  tis- 
sue. Under  the  microscope  the  muscular  fibres  are  seen  to  have  lost 
their  distinct  striation  and  to  be  finely  granular.  Such  a  condition 
must  materially  interfere  with  the  contractile  power  of  the  organ. 
A  similar  change  is  met  with  less  frequently  in  other  muscles. 

Tlie  Lungs. — The  change  in  the  lungs  has  been  described  by  Buhl 
as  consisting  in  swelling  of  the  alveolar  epithelium.  The  epithelial 
elements  are  markedly  granular  from  the  presence  of  albuminous 
and  fatty  particles,  and  they  become  loosened  from  the  alveolar 
walls.  The  change  affects,  more  or  less,  the  whole  of  both  lungs. 
The  organs  are  enlarged,  cedematous,  and  abnormally  friable.^ 

Respecting  the  nature  of  the  change — nothing  is  certainly  known. 
Histologically,  it  is  precisely  similar  to  that  swollen  and  granular 
condition  of  protoplasm  seen  in  the  earlier  stage  of  inflammation,  as, 
for  example,  in  the  renal  epithelium,  to  which  Virchow  has  given 
the  name  of  "  cloudy  swelling."     The  change  is  thus  considered  by 


Bull],  "  Lungenentziindung,  Tuberkulose,  und  Scliwindsucht." 


NUTRITION    INCREASED.  93 

some  to  be  of  an  inflammatory  nature.  Other  observers,  on  tlie  con- 
trary, regard  it  as  a  passive  retrograde  metamorphosis.  Dr.  Wickham 
Legg  produced  the  change  artificially  in  animals  by  submitting  them 
to  a  high  temperature,  and  he,  in  common  with  some  other  patholo- 
gists, is  inclined  to  look  upon  it  simply  as  a  result  of  high  tempera- 
ture. An  exact  knowledge  of  its  pathology,  however,  must  probably 
await  further  accurate  experimental  investigation.  In  the  mean 
time,  when  it  is  borne  in  mind  that  it  is  especially  liable  to  occur  in 
those  pyrexias  which  are  associated  with  marked  alterations  in  the 
blood,  and  that  in  its  extreme  degrees  the  cells  undergo  fatty  meta- 
morphosis, it  may  be  regarded  as  probable  that  its  occurrence  will 
be  found  to  be  due  partly  to  interference  with  the  normal  processes 
of  tissue-oxidation,  and  partly  to  increased  transformation  of  the 
protoplasm  of  the  cells.  (See  "  General  Pathology  of  Fatty  Degen- 
eration.") 

Whatever  be  the  nature  of  the  change,  there  can  be  no  doubt  that 
it  must  very  materially  interfere  with  function,  and  that  its  super- 
vention in  the  course  of  acute  disease — especially  when  affecting  the 
heart — must  constitute  a  most  important  source  of  danger. 


CHAPTER  XI. 

NUTRITION   INCREASED. 

The  morbid  changes  thus  far  described  have  been  attended  either 
by  arrest  or  by  impairment  of  nutrition ; — those  remain  to  be  con- 
sidered in  which  the  nutritive  activity  is  increased.  They  include 
Hypertrophy  and  the  New  Formations. 

Hypertrophy. 

Hypertrophy  is  an  increase  in  the  amount  of  a  tissue,  owing  to  an 
increase  in  the  size,  or  to  an  increase  in  the  number,  of  its  histological 
elements.    This  increase. 
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must  affect  those  elements  more  especially  upon  which  the  peculiar 
functions  of  the  part  depend;  in  muscle,  for  example,  the  muscular 
fibres;  in  the  kidney,  the  urine-tubes  and  blood-vessels. 

When  this  increase  in  the  amount  of  the  tissue  is  owing  simply 
to  an  increase  in  the  size  of  the  elements  of  which  it  is  composed,  it 
is  termed  simple  hypertrophy;  when  to  an  increase  in  their  number, 
and  to  the  formation  of  a  new  tissue,  mimerical  hypertrophy,  or 
hyperplasia.  The  two  forms  of  hypertrophy  are  thus  comparable 
with  the  two  forms  of  atrophy  : — in  simple  hypertrophy,  as  in  simple 
atrophy,  there  is  merely  an  alteration  in  the  size;  in  numerical — an 
alteration  in  the  number  of  the  elements. 

Hypertrophy  is  in  most  cases  the  result  of  an  increase  in  the  func- 
tional activity  of  the  tissue,  this  increased  activity  being  induced  by 
a  necessity  for  some  increased  manifestation  of  function ;  in  muscle, 
for  example,  in  order  to  overcome  some  obstruction  ;  in  a  secreting 
organ,  to  secrete  more  fluid.  Such  hypertrophies  are  consequently 
conservative  in  their  nature,  and  they  are  usually  spoken  of  as  func- 
tional hypertrophies. 

It  is  in  muscular  tissue  that  functional  hypertrophy  is  most  fre- 
quently met  with.  Examples  of  it  are  furnished  by  the  hypertrophy 
of  the  muscles  of  the  calf  in  ballet-dancers ;  also  by  the  hypertrophy 
of  a  hollow  viscus  from  obstruction  to  the  exit  of  its  contents — as 
of  the  heart  from  obstruction  at  the  valvular  orifices  or  in  the  course 
of  the  circulation,  of  the  muscular  coat  of  the  stomach  in  stricture 
of  the  jjylorus,  of  the  intestine  above  a  permanent  stricture,  and 
of  the  bladder  in  stricture  of  the  urethra.  The  kidney  also  may 
become  hypertrophied,  owing  to  the  loss  or  incapacity  of  its  felloAV. 
In  bone,  hypertrophy  of  the  fibula  has  been  observed  in  cases  of 
disease  or  ununited  fracture  of  the  tibia.  In  all  these  cases  the 
necessity  for  increased  activity  leads  to  increased  development. 

In  exceptional  cases  hypertrophy  is  not  dependent  upon  an  in- 
crease in  the  functional  activity  of  the  tissue.  It  may  sometimes 
result  from  an  increased  supply  of  blood  to  a  part;  and  there  are 
some  forms  of  hypertrophy  which  are  congenital. 

The  term  "  hypertrophy''  is  also  frequently  applied  to  those  en- 
largements of  organs  which  result  from  long-continued  irritation ;  as 
to  enlargements  of  the  lymphatic  glands,  of  the  tonsils,  and  of  the 
prostate  gland.  Such  growths,  however,  are  some  of  them  inflam- 
matory in  their  nature,  others  come  more  properly  within  the  category 
of  "  tumors." 
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CHAPTER  XII. 


THE    NEW    FORMATIONS. 


Increased  nutritive  activity  of  a  tissue — as  has  been  seen  in  the 
preceding  chapter — leads  not  only  to  the  enlargement  of  its  com- 
ponent elements,  but  also  to  the  production  of  new  ones.  It  is  this 
production  of  new  elements,  and  the  various  structures  to  which  they 
give  rise,  that  constitutes  the  New  Formations. 

The  New  Formations  comprise  both  inflammatory  and  non-inflam- 
matory growths.  Of  these,  the  latter — which  include  the  various 
kinds  of  tumors,  together  with  some  growths  to  which  tiie  term 
''tumor"  is  not  strictly  applicable — will  be  considered  in  the  present 
part  of  this  work,  whereas  the  inflammatory  growths  will  be  treated 
of  in  the  chapters  on  "  Inflammation." 

Tumors — which  constitute  the  greater  portion  of  the  non-inflamma- 
tory formations — are  growths  which,  having  attained  a  certain  size, 
either  remain  permanent,  or,  more  frequently,  tend  continuously  to 
increase.  In  their  development  and  growth  they  are  characterized 
by  their  independence  of  the  rest  of  the  body ;  they  increase  in  size 
by  virtue  of  their  own  inherent  activity,  which  differs  from,  and  is 
to  a  great  extent  independent  of,  that  of  the  surrounding  tissues. 

There  are,  however,  some  non-inflammatory  growths  which  cannot 
be  regarded  as  "  tumors"  in  the  ordinary  acceptation  of  that  term. 
Amongst  these,  for  example,  are  the  numerical  hypertrophies  described 
in  the  preceding  chapter,  and  the  new  growth  of  adipose  tissue.  The 
characteristics  of  syphilitic  growths  again,  and  of  cancerous  infiltra- 
tions of  organs,  differ  in  some  respects  from  what  have  been  above 
described  as  those  of  tumors. 

The  inflammatory  new  formations  differ  from  the  non-inflamma- 
tory in  being  caused  by  some  irritation,  upon  the  removal  of  which 
the  process  of  growth  usually  ceases.  They  are  characterized  by 
their  instability ;  they  either  rapidly  undergo  retrogressive  changes, 
or,  at  the  most,  form  a  tissue  which  in  its  structure  and  life  is  similar 
to  that  from  which  they  originated.     Their  tendency  is  gradually  to 
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approximate  to  a  healthy  condition,  and  not,  like  that  of  the  tumors, 
continuously  to  increase  and  deviate  from  the  normal  type. 

Whatever  be  the  nature  of  the  new  formation,  it  is  always  the 
direct  product  of  the  elements  of  a  pre-existing  tissue,  these  elements 
being  in  some  cases  migrated  white  blood-corpuscles.  In  order,  there- 
fore, to  understand  the  pathology  of  the  new  formations,  it  is  neces- 
sary to  be  intimately  acquainted  with  the  histology  and  mode  of 
development  of  the  normal  tissues. 

Etiology  of  the  New  Formations.^ — As  the  new  formations 
are  the  result  of  the  increased  nutritive  activity  of  the  elements  from 
which  they  originate,  it  will  be  readily  understood  that  their  causes 
must  for  the  most  part  be  obscure,  and  that  in  many  cases  all  that 
can  be  said  is,  that  the  new  growth  is  the  result  of  the  spontaneous 
activity  of  the  elements  from  which  it  springs.  Sometimes,  however, 
the  causes  are  either  wholly  or  partially  ascertainable.  They  may  be 
divided  into  constitutional  predisposing,  and  direct  exciting,  causes. 

Constitutional  Predisposing  Causes. — That  many  growths  owe  their 
origin  to  some  constitutional  taint,  has  long  been  an  universally  ac- 
cepted pathological  doctrine.  The  constitutional  cause  has  frequently 
been  regarded  as  a  general  one,  as  consisting  either  in  some  alteration 
in  the  constitution  of  the  blood,  or  in  some  abnormal  condition  of 
the  physiological  processes  throughout  the  entire  organism.  It  was 
formerly  supposed  that  many  new  formations  were  the  result  of  an 
exudation  from  the  blood-vessels,  and  that  the  elements  of  the  growth 
were  produced  spontaneously  in  the  exuded  structureless  blastema. 
Such  growths  were  looked  upon  as  the  local  expression  of  a  vitiated 
constitution  of  the  blood, — a  dyscrasia.  Although  this  hypothesis 
is  now  universally  abandoned,  and  all  new  formations  are  known  to 
originate  from  pre-existing  cellular  elements,  an  alteration  in  the 
constitution  of  the  blood  or  in  the  performance  of  the  physiological 
processes  throughout  the  body  is  still  regarded  by  many  as  playing 
an  important  part  in  their  causation. 

It  is  the  malignant  new  formations  which  are  thus  supposed  to 
owe  their  origin  to  the  existence  of  a  general  constitutional  taint. 
These  growths  are  said  to  be  of  a  constitutional  origin,  in  contradis- 
tinction to  the  non-malignant  growths,  which  are  looked  upon  as 
purely  local.     This  hypothesis  is  principally  based  upon  the  clinical 


1  This,  together  with  the  remainder  of  the  present  chapter,  ap])lies  only  to  the 
non-xnflutnmatory  growths. 
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characteristics  of  the  malignant  growths — their  tendency  to  recur 
after  removal,  their  multiplicity,  and  the  difficulty  or  impossibility 
of  completely  eradicating  them. 

It  is  said  that  the  development  of  malignant  growths  is  frequently 
preceded  by  an  unhealthy  state  of  the  constitution — a  cachexia.  In 
the  majority  of  cases  of  malignant  formation,  however,  there  is  no 
evidence  of  any  such  cachexia  preceding  the  local  growth.  The 
individual  is  usually  in  good  health  at  the  time  of  the  occurrence 
of  the  primary  tumor.  The  general  impairment  of  nutrition  and 
emaciation,  which  constitute  the  cachexia,  are  secondary  to  the  local 
growths,  and  are  in  direct  proportion  to  their  extent  and  situation  : 
— the  more  extended  the  local  lesions,  the  greater  the  amount  of 
discharge,  the  more  the  lymphatics  and  the  digestive  organs  are 
involved,  the  more  marked  is  the  attendant  cachexia. 

The  multiplicity  of  malignant  growths  is  also  adduced  as  an  argu- 
ment in  favor  of  the  existence  of  a  general  constitutional  taint.  The 
fact  that  malignant  growths  are  frequently  multiple,  constitutes  in 
itself  no  ground  for  such  a  conclusion.  The  multiplicity  is  for  the 
most  part  a  secondary  phenomenon,  the  secondary  tumors  resulting 
from  infection  by  the  primary  one.  Simple  primary  multiplicity  is 
not  so  characteristic  of  malignant  as  of  many  other  tumors — the 
lipomata,  fibromata,  sebaceous  tumors,  and  warts,  are  all  more  often 
jjrimarily  multiple  than  cancer.  Multiplicity  in  many  cases  is  evi- 
dence rather  of  a  local  than  of  a  general  taint.  In  scrofula,  for 
example,  the  lymphatic  glands  generally  are  prone  to  become  the 
seats  of  new  growth,  and  tumors  are  often  multiple  in  bone  without 
occurring  in  other  tissues.  In  such  cases  there  would  appear  to  be  a 
local  rather  than  a  general  cause. 

The  recurrence  of  the  malignant  growth  after  removal  at  the  seat 
of  the  operation,  may  again  be  owing  to  the  removal  having  been 
incomplete,  some  of  the  proliferating  elements  of  the  growth  having 
been  left  behind.  The  cellular  elements  of  malignant  tumors  often 
extend  into  the  adjacent  tissues  for  some  distance  beyond  the  apparent 
confines  of  the  tumor,  and  as  the  physical  characters  of  the  infiltrated 
tissues  differ  in  no  way  from  those  of  the  healthy,  there  are  no  means 
of  certainly  determining  how  far  wide  of  the  tumor  the  incision  must 
be  carried  in  order  to  include  the  whole  of  the  affected  structures. 
(See  "  Malignancy.")  A  tendency  to  local  recurrence  is  a  property 
possessed  by  many  growths,  and  it  can  be  explained  on  local  grounds 
without  the  necessity  of  admitting  the  existence  of  a  general  taint. 
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Lastly,  the  fact  that  malignant  growths  are  usually  followed  by 
the  development  of  similar  growths  in  the  lymphatic  glands  and  in 
internal  organs,  may  in  most  cases  be  more  readily  explained — as 
will  be  seen  when  speaking  of  "malignancy" — by  regarding  these 
as  the  result  of  infection  by  the  primary  tumor,  than  by  ascribing 
them  to  the  existence  of  a  common  constitutional  cause. 

The  reasons  already  adduced  in  a  preceding  chapter  (see  "  Intro- 
duction") for  considering  all  changes  in  the  constitution  of  the  blood 
as  secondary  to  local  causes,  would  appear  of  themselves  to  be  suffi- 
cient to  render  untenable  the  hypothesis  of  a  primary  blood  dyscrasis. 
Any  abnormal  condition  of  the  blood  which  may  be  associated  with 
the  development  of  malignant  tumors  must  probably  be  regarded  as 
resulting  either  from  the  absorption  of  deleterious  substances,  from 
the  entrance  into  it  of  the  elements  of  the  growth,  from  the  drain  of 
an  attendant  discharge,  or  from  interference  with  the  processes  of 
digestion,  assimilation,  or  secretion,  or  with  the  formation  of  the 
blood  itself.  At  the  same  time  it  must  be  borne  in  mind,  when  dis- 
cussing the  possibility  of  the  development  of  malignant  growths 
being  the  result  of  a  "  blood-disease,"  that  the  emigration  of  white 
blood-corpuscles  may  play  some  part  in  the  process.  How  far  this 
is  the  case,  as  will  be  seen  hereafter,  we  are  at  present  unable  to  de- 
termine. We  know  that  this  emigration  constitutes  a  prominent 
feature  in  the  process  of  inflammation,  and  if  future  researches 
should  show  that  it  also  occurs  in  the  development  of  malignant 
new  formations  whilst  in  those  which  are  non-malignant  it  is  entirely 
wanting,  it  would  go  far  towards  rendering  the  existence  of  a 
malignant  dyscrasia  beyond  dispute.  In  the  present  position  of  our 
knowledge,  however,  in  which  it  is  only  j^robable  that  an  emigration 
of  leucocytes  may  play  some  part  in  the  development  of  all  new 
growths,  both  innocent  and  malignant,  any  argument  in  favor  of 
the  existence  of  a  blood-dyscrasia  as  the  cause  of  the  development 
of  the  latter  based  upon  such  considerations  would  be  unjustifiable. 
If  an  emigration  of  leucocytes  does  take  place,  it  is  more  in  accord- 
ance with  facts  and  with  the  general  history  of  malignant  growths 
to  suppose  the  existence  of  some  peculiarity  in  the  tissues  into  which 
the  elements  escape  which  determines  their  special  development. 

Although  there  would  thus  appear  to  be  no  necessity  to  admit  the 
existence  of  a  general  constitutional  cause  in  order  to  explain  the 
clinical  characters  which  constitute  malignancy,  there  ciin  be  no 
doubt  that  many  growths,  both  innocent  and   malignant,  have  a 
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constitutional  origin.  Tlie  possibility  of  the  existence  of  such  a 
constitutional  cause  must  therefore  be  borne  in  mind  in  accounting 
for  the  development  of  secondary  malignant  growths,  as,  although 
these  may  result  from  infection,  they  may  also  owe  their  origin  to 
the  same  causes  as  those  which  induced  the  primary  one.  Whether 
the  constitutional  cause  is  a  general  one,  consisting  in  some  specific 
peculiarity  of  the  entire  organism,  or  whether  it  is  loGol  in  its  nature, 
and  consists  in  some  constitutional  peculiarity  of  the  tissues  from 
which  the  new  growths  originate,  some  peculiarity  which  renders 
them  more  prone  than  other  tissues  to  undergo  abnormal  develop- 
ment, is  unknown ;  although  the  latter  supposition  seems  to  be  the 
more  probable  one. 

The  influence  of  hereditary  predisposition  upon  the  occurrence  of 
many  growths,  appears  to  point  to  the  existence  of  a  local,  rather 
than  to  that  of  a  general  constitutional  taint.  In  scrofula,  for 
example,  which  is  a  markedly  hereditary  disease,  the  tendency  of  the 
lymphatic  glands  to  undergo  excessive  development  from  very  slight 
degrees  of  irritation,  is  probably  to  be  regarded  as  owing  to  a  predis- 
position of  the  glands  themselves,  and  not  to  any  general  constitu- 
tional state.  The  same  is  probably  true  of  many  other  constitutional 
tendencies.  Nsevi,  tumors  of  the  skin,  uterus,  mammse,  stomach,  and 
of  other  parts,  are  again  all  unquestionably  sometimes  hereditary ;  and 
here  also  the  tendency  would  appear  to  consist  in  a  predisposition  of 
the  tissues  themselves  to  become  the  seats  of  new  formations. 

The  tendency  sometimes  observed  in  partieular  tissues  to  generate 
new  formations,  points  again  to  a  local  cause.  The  osseous  system, 
for  example,  may  be  the  seat  of  new  growths — tumors  occurring  in 
nearly  all  the  bones,  and  not  being  met  with  in  other  parts.  Tumors 
may  in  the  same  way  be  multiple  in  other  tissues. 

Direct  Exciting  Causes. — The  existence  of  a  direct  exciting  cause 
is  more  capable  of  demonstration  than  a  constitutional  one.  It 
consists  either  in  some  direct  irritation  of  a  tissue,  which  is  by  this 
means  stimulated  to  increased  development ;  or  in  the  migration 
or  transmission  of  elements  from  some  primary  growth,  which  by 
proliferating  themselves,  or  causing  proliferation,  in  the  tissues  in 
which  they  lodge  constitute  the  centres  of  secondary  formations. 

The  direct  irritation  of  a  tissue  may  be  owing  to  mechanical  or 
chemical  irritants.  Simple  mechanical  or  chemical  irritation  can, 
however,  under  no  circumstances  be  the  only  cause  of  the  develop- 
ment of  the  growth.     The  effect  of  such  irritations  alone,  is  to  cause 
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an  inflammatoiy  formation ;  in  order  for  them  to  produce  a  non- 
inflammatory one — a  tumor,  there  must  be  some  special  predisposition 
of  tlie  tissue  itself: — the  irritation  can  merely  determine  its  develop- 
ment. The  influence  of  simple  irritation  in  the  production  of  new 
formations  is  exemplified  by  the  frequent  occurrence  of  epithelioma 
on  the  lips  of  smokers,  from  the  irritation  of  the  pipe ;  and  on  the 
penis  and  scrotum  of  chimney-sweepers,  from  the  irritation  of  the 
soot  ("  chimney-sweep's  cancer").  The  numerous  recorded  instances 
of  the  development  of  a  tumor  following  some  external  violence  or 
injury,  leave  little  doubt  that  these  also  sometimes  stand  to  one  an- 
other in  the  relation  of  cause  and  effect.  Lastly,  as  pointed  out  by 
Virchow,  it  is  those  organs  which  are  the  most  exposed  to  irritation 
from  external  causes,  as  the  stomach,  the  uterus,  the  mammary 
gland,  and  the  rectum,  which  are  especially  liable  to  become  the 
seats  of  new  growths. 

The  influence  of  elements,  which  have  either  migrated  or  been 
conveyed  from  their  original  habitat,  in  causing  the  development  of 
new  formations  is  exemplified  by  the  history  of  malignant  tumors. 
It  is  by  this  means  that  the  secondary  tumors  most  frequently  origi- 
nate. The  elements,  which  either  migrate  spontaneously  from  the 
primary  growth,  or  are  carried  by  the  blood  or  lymph  streams,  may 
proliferate  in  the  tissue  in  which  they  lodge,  and  so  develop  into 
secondary  formations. 

In  other  cases  it  is  also  exceedingly  probable,  as  pointed  out  by 
Dr.  Creighton,^  that  the  elements  (either  cells  or  minute  particles) 
which  are  transmitted  from  the  primary  tumor  cause  the  production 
of  secondary  tumors  by  virtue  of  an  influence  on  the  cells  of  the 
tissue  where  they  lodge,  which  may  be  termed  a  spermatic  influence, 
and  which  is  strictly  comparable  with  that  of  the  sperm-cell  in  the 
ovum.  In  such  cases  the  relation  of  the  primary  to  the  secondary 
tumor  is  that  of  parent  to  offspring.  This  subject  will  be  again 
alluded  to  when  speaking  of  "Malignancy.''^ 

Development. — In  studying  the  development  of  the  new  forma- 
tions, it  is  important,  in  the  first  place,  to  bear  in  mind  what  has 
been  already  stated — viz.,  that  they  are  in  all  cases  the  direct  product 
of  pre-existing  cellular  elements.  In  their  development  they  also 
resemble  the  normal  tissues  : — every  pathological  growth  has  its 
physiological  prototype. 

1  Discussion  on  Cancer,  "Trans.  Path.  Soc.  Lond.,"  1874,  p.  3G8. 
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The  elements  from  which  new  growths  most  frequently  originiite 
are  tliose  belonging  to  the  common  connective  tissue,  and  to  the  blood- 
vessels and  lymphatic  system  with  which  it  is  so  intimately  asso- 
ciated. By  common  connective  tissue  is  meant  that- tissue  which  in 
all  parts  surrounds  the  blood-vessels,  and  is  so  universally  distrib- 
uted throughout  the  entire  organism.  This  must  be  carefully  distin- 
guished from  the  formed  connective  substances — tendon,  cartilage, 
bone,  &c.  In  this  common  connective  tissue  we  distinguish  two 
kinds  of  cells — the  stable  cells  (connective  tissue  corpuscles),  and  the 
mobile  cells,  which  are  probably  wandering  white  blood-corpuscles. 
These  cells  are  in  intimate  relation  with  the  endothelium  of  the 
lymphatics,  the  latter  vessels  commencing  as  serous  canals  which  are 
universally  distributed  in  the  tissue.  Further — both  the  endothe- 
lium of  the  lymphatics  and  that  of  the  blood-vessels  closely  resemble 
in  their  physiological  functions  the  fixed  cells  of  the  connective  tissue. 

In  the  process  of  development  of  new  growths  from  this  common 
connective  tissue,  the  part  which  is  played  by  the  different  cellular 
elements  cannot  in  our  present  state  of  knowledge  be  certainly  stated. 
It  is,  however,  probable  that  it  is  the  mobile  cells  which  are  princi- 
pally concerned.  These  cells  are  the  most  active,  and  consequently 
the  most  capable  of  multiplying  by  division.  It  is  equally  probable 
that  the  number  of  these  mobile  cells  is  materially  increased  by  an 
abundant  emigration  of  white  blood-corpuscles  from  the  vessels. 
Respecting  the  fixed  connective  tissue  cells  and  the  endothelium  of 
the  blood-vessels  and  lymphatics — it  must  be  admitted  that  these,  al- 
though perhaps  inferior  in  their  formative  powers,  also  undergo  active 
changes,  and  thus  increase  the  number  of  the  newly-formed  elements. 
In  the  case  of  these  fixed  cells,  the  process  of  cell-formation  is  prob- 
ably very  frequently  effected  by  means  of  vacuolation  and  endoge- 
nous development  (see  Fig.  2) ;  and,  as  was  stated  when  describing  the 
"  genesis  of  cells,"  elements  which  thus  originate  endogenously  have, 
for  the  most  part,  a  destiny  different  from  that  of  the  parent  cell. 

Whatever  be  the  part  played  by  the  respective  elements  in  the 
process  of  development  of  the  new  growth,  the  first  result  of  their 
combined  activity  is  to  produce  a  new  tissue,  composed  of  innumer- 
able small  roundish- shaped  cells,  from  xioo  to  ^Ary  of  an  inch  in 
diameter,  often  enclosing  a  large,  round,  ill-defined  nucleus,  which 
usually  only  becomes  visible  after  the  addition  of  water  or  of  acetic 
acid.  These  cells,  which  are  usually  known  as  indifferent  cells,  pos- 
sess no  limiting  membrane,  but  consist  of  little  masses  of  protoplasm 
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which  are  almost  in  close  contact  with  one  another.  (Fig.  26.)  They 
are  indistinguishable  from  the  cells  of  a  granulation,  and  from  many 
of  those  met  with  in  the  rapidly-growing  con- 
nective tissue  of  the  embryo.  In  some  cases 
the  protoplasm  continues  to  increase  and  the 
nuclei  to  divide  without  any  subsequent  divi- 
sion of  the  cell  taking  place,  and  thus  are  pro- 
duced large  irregular-shaped  masses  of  i>roto- 
plasm  containing  numerous  nuclei.  These  are 
the  giant  or  myeloid  cells  which  are  met  with 
in  the  medulla  of  young  bone  and  in  many 
sarcomatous  tumors  (see  "  Myeloid  Sarcoma," 
Fig.  33).  Thus  the  first  stage  in  the  process 
of  development  consists  in  the  formation  of  an  embryonic  tissue, 
and  this  embryonic  tissue  subsequently  develops  into  the  tissue  of 
which  the  new  growth  is  composed.  It  is  often  impossible  to  de- 
termine in  this  early  stage  of  the  growth  Avhat  it  Avill  ultimately 
become — whether  a  fibroma,  a  sarcoma,  or  an  enchondroma,  &c. 

The  second  stage  of  the  process  consists  in  the  development  of  this 
embryonic  ("indiflPerent")  tissue  into  the  tissue  of  the  permanent 
growth,  and  this  subsequent  development  closely  resembles  that  of 
the  immature  connective  tissue  of  the  embryo.  As  from  the  im- 
mature connective  tissue  of  the  embryo  are  developed  various  con- 
nective tissue  substances — fibrous  tissue,  mucous  tissue,  cartilage,  bone, 
&c. — so  may  this  embryonic  connective  tissue  which  constitutes  the 
earliest  stage  of  so  many  of  the  pathological  new  formations,  become 
developed  into  various  tissues,  all  of  which  usually  more  or  less  re- 
semble the  several  varieties  of  the  physiological  connective  tissues. 
The  whole  of  the  primary  cells  may  form  the  same  kind  of  tissue,  in 
which  case  the  growth  will  po.ssess  the  same  characters  throughout; 
or  it  may  be  complex,  some  cells  forming  one  kind  of  tissue  and 
some  another.  A  combination  of  two  or  more  kinds  of  structure 
may  thus  be  met  with  in  the  same  tumor — as  a  combination  of  sar- 
coma and  lipoma,  of  enchondroma  and  myxoma,  and  so  on.  What 
determines  the  ultimate  development  of  the  young  cells,  Avhy  they 
produce  such  various  forms  of  growths,  is  as  far  from  our  knowl- 
edge as  what  determines  the  ultimate  destination  of  the  cells  in  the 
embryo. 

Next  to  common  connective  tissue,  the  epithdia,  surface  and  gland- 
ular, are  the  elements  from  which  new  formations  most  frequently 
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originate ;  and  as  from  connective  tissue  are  usually  produced  growths 
of  the  connective  tissue  type,  so  do  the  growths  originating  from  the 
epithelia  usually  resemble  epithelium.  As  to  whether  all  new  growths 
originating  in  connection  with  epithelium  are  solely  the  offspring  of 
pre-existing  epithelial  elements,  we  are  unable  to  speak  with  certainty. 
The  answer  to  this  question  must  await  a  more  certain  knowledge  of 
the  way  in  which  the  epithelial  structures  normally  grow  and  repair 
themselves.  It  appears,  however,  probable  that  the  normal  produc- 
tion of  epithelium  is  not  entirely  the  result  of  the  multiplication  of 
epithelial  cells,  but  that  the  mobile  cells  of  the  connective  tissue  by 
contact  with  epithelial  elements  may  become  developed  into  epithe- 
lium. It  must,  consequently,  be  admitted,  at  all  events  as  equally 
probable,  that  pathological  new  formations  which  originate  in  con- 
nection with  epithelium  may  be  in  part  the  product  of  mobile  ele- 
ments belonging  to  the  connective  tissue.  The  process  of  develop- 
ment from  epithelium  may  take  place  either  by  simple  division,  or 
by  vacuolation  and  endogenous  growth. 

Here  allusion  must  be  made  to  the  recent  investigations  of  Dr. 
Creighton  on  the  development  of  secondary  tumors  in  the  liver.^ 
Dr.  Creighton  finds  that  in  various  kinds  of  secondary  tumor  oc- 
curring in  the  liver,  the  growth  originates  from  the  liver-cells  by  a 
process  of  vacuolation  and  endogenous  formation ;  and  he  concludes 
that  in  this  way  liver-cells  may  originate  epithelial  cells,  connective 
tissue  cells,  spindle-cells,  <fec.,  the  variations  depending  upon  the 
nature  of  the  primary  tumor. 

From  the  remaining  tissues,  muscle  and  nerve,  the  development  of 
new  growths  is  comparatively  rare,  and  in  nerve-tissue  it  is  even 
doubtful  if  formative  processes  ever  occur. 

According  to  the  similarity  or  difference  which  subsists  between 
the  new  growth  and  the  tissue  from  which  it  grows,  new  formations 
are  divisible  into  two  classes — homologous  and  heterologous.  When 
the  growth  resembles  in  its  structure  and  development  the  tissue  from 
which  it  originates,  it  is  said  to  be  homologous  ;  when  it  differs,  it  is 
said  to  be  heterologous.  A  cartilaginous  tumor,  for  example,  growing 
from  cartilage,  is  homologous,  but  growing  from  any  other  tissue,  as 
from  the  parotid  gland,  it  is  heterologous.  The  same  variety  of 
tumor  may  thus  be  in  one  case  homologous,  in  another,  heterologous. 
A  purely  homologous  growth  is  therefore  simply  a  hyperplasia — an 

1  Discussion  on  Cancer,  "Trans.  Path.  Soc.  Lond.,"  1874,  p.  368. 
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excessive  growth  of  a  tissue  in  some  particular  part ;  any  deviation 
from  the  type  of  the  parent  tissue  constitutes  heterology. 

Heterology,  however,  is  not  limited  to  the  production  of  a  tissue 
which  is  dissimilar  from  that  from  which  it  originates ;  a  growth  is 
also  said  to  be  heterologous  when  it  differs  from  the  tissue  in  which 
it  is  situated,  and  this  may  occur  without  its  being  the  direct  product 
of  the  latter.  It  is  heterology  in  this  sense  that  is  so  characteristic 
of  certain  cancers.  Those  cancers  which  obviously  originate  from 
epithelium,  become  heterologous  owing  to  the  growth  and  extension 
of  the  epithelium  beyond  its  normal  limits  (see  "  Epithelioma"). 
The  same  form  of  heterology  obtains  in  the  case  of  growths  origi- 
nating from  elements  which  have  migrated  or  been  carried  from  their 
original  habitat,  and  have  developed  into  a  tissue  which  differs  from 
that  in  which  they  are  situated. 

Heterology  is  often  an  evidence  of  malignancy.  Many  heterolo- 
gous growths,  however,  are  not  malignant;  slight  deviations  from 
the  normal  type  are  no  evidence  of  malignancy.  A  growth  prima- 
rily homologous  may  subsequently  become  heterologous ;  this  is 
often  seen  when  a  long-standing  innocent  tumor  suddenly  exhibits 
malignant  characters.  A  knowledge  of  the  homology  or  heterology 
of  a  growth  is  therefore  an  important  element  in  the  determination 
of  its  innocent  or  malignant  nature. 

Relation  of  the  Growth  to  the  surrounding  Tissues. 
— The  relation  of  the  tumor  to  the  surrounding  structures  wilf  de- 
pend upon  its  mode  of  growth.  Growth  may  take  place  simply  by 
the  continuous  proliferation  of  the  cells  of  which  the  tumor  is  com- 
posed. In  this  case  it  will  merely  displace  the  surrounding  parts, 
and  having  attained  a  certain  degree  of  development,  a  fibrous  cap- 
sule is  often  formed  around  it,  by  which  it  becomes  completely 
isolated.  The  lipomata,  fibromata,  and  enchondromata  are  usually 
thus  encapsuled.  In  other  cases,  growth  takes  place  also  at  the 
circumference,  by  the  continuous  proliferation  of  the  parent  tissue. 
There  is  then  no  line  of  demarcation  between  the  tumor  and  the 
matrix  from  which  it  grows,  so  that  although  to  the  naked  eye  it  may 
appear  separate,  the  microscope  will  discover  in  the  adjacent  tissues 
elements  of  the  new  growth.  This  is  very  common  in  the  sarcomata 
and  in  the  cancers,  and  is  a  common  cause  of  local  recurrence  after 
removal.  Lastly,  the  tumor  may  increase  not  only  by  the  prolifera- 
tion of  its  matrix,  but  also  by  invading  other  structures: — this  occurs 
in  those  growths  which  arc  the  most  malignant  (see  "  Malignancy"). 
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Retrogressive  Changes. — The  development  of  the  growth 
being  complete,  it  becomes  sooner  or  later  the  seat  of  retrogressive 
changes.  The  time  at  which  these  commence,  varies : — as  a  rule  the 
permanence  and  durability  of  a  tumor  bear  an  inverse  relation  to 
the  rapidity  of  its  growth,  and  to  the  inferiority  of  its  organization. 
The  more  rapid  the  growth,  and  the  more  lowly  organized  the  tissue 
formed,  the  less  its  durability  and  the  sooner  do  retrogressive  changes 
occur.  The  cancers  and  sarcomata,  for  example,  which  develop 
rapidly  and  consist  for  the  most  part  of  cells,  quickly  degenerate ; 
their  elements  are  unstable  and  soon  perish.  Osseous  tumors,  on 
the  other  hand,  which  develop  more  slowly,  and  consist  of  a  more 
highly  organized  tissue,  have  a  much  greater  stability,  and  are  but 
little  liable  to  retrogressive  metamorphosis. 

The  retrogressive  changes  are  similar  to  those  met  with  in  the 
physiological  tissues.  Deficient  supply  of  blood  is  followed  by  fatty 
degeneration  and  its  various  terminations — softening,  caseation,  and 
calcification.  Pigmentary,  colloid,  and  mucoid  degeneration  may 
also  occur.  New  formations  may  also  become  the  seats  of  an  inflam- 
matory process. 

Malignancy. — By  "malignancy"  is  understood  the  property 
possessed  by  many  tumors  of  reproducing  themselves  either  locally 
after  removal,  or  in  distant  tissues.  It  is  important  not  to  confound 
the  terms  " malignancy"  and  "cancerous."  "  Malignaney"  is  a  purely 
clinical  term,  and,  although  in  a  high  degree  the  property  of  the 
cancers,  is  by  no  means  confined  to  them ;  the  sarcomata,  for  ex- 
ample, being  in  many  cases  equally  or  even  more  malignant.  The 
term  "oaneet','^  on  the  other  hand,  is  used  to  imply  a  definite  struc- 
ture, and  as  such  is  applied  to  a  certain  class  of  new  formations. 

The  malignant  properties  of  a  tumor  may  manifest  themselves 
either  in  the  tissues  immediately  adjacent  to  it  or  in  its  neighbor- 
hood, in  the  nearest  chain  of  lymphatic  glands,  or  in  more  distant 
parts.  Some  growths  possess  these  properties  in  a  higher  degree 
than  others,  so  that  there  are  diiferent  degrees  of  malignancy.  In 
many  cases  the  malignancy  of  a  tumor  is  so  far  limited  that  it  gives 
rise  merely  to  a  local  reproduction  after  removal.  Such  tumors  have 
been  separately  classified  by  many  surgeons  as  "recurrent"  tumors. 
In  other  growths  this  tendency  to  local  reproduction  is  associated 
with  the  development  of  similar  growths  in  the  nearest  lymphatic 
glands ;  whilst  in  a  third  class  of  cases,  to  one  or  both  of  these  con- 
ditions is  added  the  reproduction  of  the  growth  in  more  distant 
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tissues,  especially  in  the  lungs  and  liver.     It  will  be  advisable  to 
treat  of  these  three  degrees  of  malignancy  separately. 

1.  Reproduction  of  the  Growth  in  the  Adjacent  Structures. — This 
is  usually  the  earliest  evidence  of  malignancy  in  a  growth,  and  gives 
rise  to  its  persistent  recurrence  in  loco  after  removal  by  the  surgeon. 
This  tendency  to  the  local  reproduction  of  the  tumor  is  principally 
owing  to  its  mode  of  growth.  The  cellular  elements  of  the  tumor 
extend  for  some  distance  into  the  surrounding  tissues,  so  that  unless 
in  the  operation  for  its  removal  the  incision  be  carried  for  some 
distance  beyond  the  apparent  confines  of  the  growth,  some  of  the 
elements  may  be  left  behind  and  thus  constitute  the  centres  of 
secondary  formations.  Such  tumors  therefore  are  not  usually  encap- 
suled,  but  extend  by  peripheral  growth.  In  some  cases,  however, 
tumors  which  possess  a  distinct  capsule  may  in  the  same  way  infil- 
trate the  surrounding  structures.  The  infiltration  of  the  adjacent 
tissues  by  the  elements  of  the  tumor  sometimes  gives  rise,  not  only 
to  the  continuous  enlargement  of  the  primary  growth,  but  also  to 
the  development  of  separate  secondary  growths  in  the  immediate 
vicinity  of  the  primary  one.  Whilst  it  must  be  admitted  that  the 
reproduction  of  a  malignant  tumor  in  the  adjacent  tissues  is  thus  in 
most  cases  to  be  ascribed  to  the  infiltration  of  the  latter  with  its 
cellular  elements,  it  is  possible  that  the  nutrient  fluids  of  the  tumor 
may  by  their  influence  upon  the  surrounding  tissues  be  in  part  the 
cause  of  the  abnormal  development. 

2.  Reproduction  of  the  Growth  in  the  nearest  Lymphatic  Glands. — 
This  is  owing  to  the  transmission  by  the  lymph-stream  of  substances 
(probably  cellular  elements)  derived  from  the  malignant  growth, 
which  become  arrested  in  the  nearest  lymphatic  glands,  and  there 
cause  the  development  of  secondary  formations.  These  are  in  all 
cases  of  the  same  nature  as  the  primary  tumor.  When  the  lymphatic 
glands  have  themselves  developed  into  secondary  growths,  they  in 
their  turn  constitute  new  centres  of  infection,  and  may  thus  infect 
more  distant  glands  or  the  immediately  adjacent  tisues.  The  tend- 
ency to  reproduction  in  the  lymphatic  glands  varies  very  much  in 
the  different  varieties  of  malignant  growths,  being,  for  example,  very 
marked  in  the  cancers,  whereas  in  the  sarcomata  it  is  comparatively 
rare.  The  reasons  for  these  differences  will  be  seen  in  the  subsequent 
chapters. 

3.  Rep'oduction  of  the  Gi^owth  in  Distant  Tissues. — This  is  usually 
the  terminal  process  in  the  history  of  malignant  growths.     The  re- 
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production  of  the  malignant  growth  in  distant  tissues  is  in  the  great 
majority  of  cases  owing  to  the  entry  of  some  of  its  elements  into  the 
blood-stream.  The  secondary  growths,  as  in  the  lymphatic  glands, 
are  in  all  cases  of  the  same  nature  as  the  primary  tumor.  They 
occur  as  a  rule  in  those  organs  through  which  the  blood  from  the 
primary  tumor  first  passes — that  is,  in  those  organs  which  present  the 
/  first  set  of  capillaries  for  the  arrest  of  the  transmitted  materials.  In 
malignant  diseases  of  those  organs,  for  example,  which  return  their 
blood  through  the  portal  vein,  as  the  stomach  and  mesenteric  glands, 
it  is  the  liver  in  which  the  secondary  growths  usually  first  occur,  and 
when  this  has  become  involved  it  may  constitute  a  secondary  centre 
of  infection  and  in  the  same  way  cause  tertiary  growths  in  the  lungs. 
Although  this  sequence  is  the  rule,  there  are  numerous  exceptions. 
In  some  cases  the  organs  which  are  nearest  in  the  course  of  the  cir- 
culation to  the  primary  growth  escape,  whilst  those  more  distant  be- 
come affected.  This  may  be  owing  to  one  organ  being  more  predis- 
posed to  the  influence  of  the  infecting  materials  than  another;  or  to  the 
capillaries  of  the  proximal  organ  allowing  particles  to  pass  through 
them,  whereas  those  of  the  more  distant  one  are  small  enough  to  arrest 
them.  Lastly,  it  must  be  borne  in  mind  that  the  secondary  growths 
may  be  entirely  independent  of  the  primary  one,  their  origin  being 
due  to  the  same  cause. 

Although  the  general  dissemination  of  a  malignant  growth  is  thus 
in  most  cases  owing  to  the  transmission  of  its  elements  by  the  blood- 
stream, this  is  not  the  only  way  in  which  it  may  be  brought  about. 
Exceptional  cases  have  been  described  in  which  the  elements  of  a 
tumor  have  been  distributed  and  caused  secondary  growths  in  other 
ways — as  by  passing  down  the  trachea,  between  the  layers  of  the 
peritoneum,  from  the  kidneys  down  the  ureters  to  the  bladder,  &c. 

The  secondary  growths,  as  already  stated,  are  probably  either  the 
direct  products  of  the  transmitted  elements  which  proliferate  in  the 
tissues  in  which  they  lodge,  or  they  owe  their  origin  to  the  spermatic 
influence  of  those  elements  upon  cells  with  which  they  come  into 
contact. 

It  is  thus  obvious  that  the  evidences  of  malignancy  in  a  growth 
will  consist — in  its  invasion  of  the  surrounding  structures,  the  im- 
plication of  the  neighboring  lymphatics,  and  the  occurrence  of  similar 
growths  in  internal  organs.  As  a  general  rule  it  may  be  stated  that 
the  more  juice  a  growth  contains,  and  the  richer  it  is  in  blood-vessels 
and  lymphatics,  the  more  quickly  will  it  infect  the  lymphatic  glands, 
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and  internal  organs ;  on  the  other  hand,  the  poorer  it  is  in  blood- 
vessels and  lymphatics,  the  more  are  its  infecting  properties  confined 
to  the  neighboring  tissues. 

The  determination  of  the  innocent  or  malignant  nature  of  any 
growth  will  principally  depend  upon  its  microscopical  characters,  and, 
as  will  be  seen  when  considering  the  various  kinds  of  tumors,  the 
differences  which  exist  in  their  clinical  characters  are  in  great  measure 
to  be  explained  by  differences  in  their  position,  minute  structure,  and 
mode  of  growth.  Many  varieties  of  new  formations  are  invariably 
malignant,  as  the  cancers  and  sarcomata ;  hence  any  growth  which 
from  its  minute  structure  must  be  included  under  these  heads,  must 
be  regarded  as  being  of  a  malignant  nature. 

Classification. — ISTew  formations  may  be  classified  upon  a  his- 
tological, a  physiological,  or  a  clinical  basis.  Although  a  physiologi- 
cal and  clinical  classification  are  much  to  be  desired,  in  the  present 
state  of  our  knowledge  they  must  be  very  incomplete.  A  classifica- 
tion of  the  new  formations  according  to  their  histological  characters 
is  consequently  here  adopted.  Such  a  classification  may  be  most 
advantageously  made  in  accordance  with  the  classification  of  the 
physiological  tissues : — 

Classification  of  the   New   Formations. 

Type  of  the  Connective  Tissues. 

Type  of  embryonic  connective  tissue     .     .     Sarcoma. 

fibrous  tissue Fibroma. 

mucous  tissue Myxoma. 

adipose  tissue Lipoma. 

cartilage Enchondroma. 

bone Osteoma. 

{Hodgkin's  Dis- 
ease. 
Leukjemia. 
Type  of  the  Epithelial  Tissues. 

Papilloma. 

Adenoma. 

fScirrhus. 

rri,      ,^       .  ,        Encephaloid. 

The  Carcinomata  -,'  ^ 

I  Colloid. 

[  Epithelioma. 

Type  of  the  Higher  Tissues. 

Type  of  muscle Myoma. 

"      nerve Neuroma. 

"      blood-vessels Angioma. 


THE    SARCOMATA.  109 


CHAPTER  XIII. 

THE   SARCOMATA. 

The  sarcomata  are  tumors  consisting  of  embryonic  connective 
tissue.  Of  these  there  are  several  varieties,  depending  upon  the  size 
and  configuration  of  the  cells,  and  the  nature  of  the  intercellular 
substance.  They  include  what  have  generally  been  known  in  this 
country  as  fibro-plastic,  fihro-nucleated,  I'ecurrent-jibroid,  and  myeloid 
tumors. 

Connective  tissue  in  its  embryonic  condition  is  an  immature  tissue 
in  a  state  of  rapid  development.  In  its  most  immature  state  it  differs 
from  the  fully  developed  tissue  in  consisting  almost  entirely  of  small 
round  cells,  whilst  its  intercellular  substance,  instead  of  being  fibrous, 
is  soft  and  amorphous.  This  is  the  common  condition  of  connective 
tissue  in  the  primary  stages  of  all  rapid  formative  processes,  as  al- 
ready described  when  speaking  of  it  as  the  tissue  from  which  many 
tumors  of  the  connective-tissue  class  originate  (see  "  Development  of 
New  Formations"). 

In  the  process  of  development  of  this  embryonic  into  mature  con- 
nective tissue,  the  cells  diminish  in  number,  many  of  them  assume 
a  spindle  shape,  and  the  intercellular  substance  fibrillates.  Similar 
changes  are  seen  in  inflammatory  conditions  of  connective  tissue. 
Here  also  many  of  the  small  round  cells  which  constitute  the 
"granulation-tissue"  become  spindle  cells,  and  the  granulation  tissue 
ultimately  develops  into  the  fibrous  tissue  of  the  cicatrix.  In  the 
sarcomata,  however,  the  connective  tissue  retains  the  embryonic  state 
throughout  its  growth,  there  is  a  progressive  formation  of  embryonic 
tissue;  and  although  the  process  of  development  may  occasionally 
proceed  in  certain  parts  of  the  tumor  to  the  formation  of  a  more 
highly  developed  structure,  as  fibrous  tissue,  cartilage,  or  bone,  so 
that  a  mixed  form  of  tumor  is  produced,  it  usually  ceases  at  the 
embryonic  stage. 

Structure. — The  sarcomata  may  thus  be  defined  as  tumors  con- 
sisting of  connective  tissue  which  throughout  its  growth  retains  the 
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embryonic  type.  The  celh,  which  constitute  nearly  the  whole  of  the 
growth,  consist  for  the  most  part  of  masses  of  nucleated  protoplasm, 
and  rarely  possess  a  limiting  membrane.  They  present  many  varia- 
tions in  size  and  form ;  as  a  rule,  however,  they  preserve  the  same 
general  characters  in  the  same  tumor.  There  are  three  principal 
varieties — the  round,  the  fusiform,  and  the  myeloid  cells. 

The  round  cells  are  many  of  them  indistinguishable  from  lymph- 
cells  or  white  blood-corpuscles.  Others  are  somewhat  larger  and 
contain  an  indistinct  nucleus  with  one  or  more  bright  nucleoli:  these 
more  closely  resemble  the  cells  of  a  granulation. 

The  fusiform,  or  spindle-shaped  cells,  are  the  so-called  "fibro-plastic 
cells"  (Fig.  27).     They  are  long  narrow  cells,  terminating  at  each 
end  in  a  fine  prolongation.     Some  of  them 
Fig.  27.  ^^^^  j^g   broader,  approaching  the  epithelial 

type ;  others  more  or  less  stellate.  They  are 
sometimes  slightly  granular,  and  they  enclose 
a  long  oval  nucleus,  with  or  without  nucleoli. 
In  size  they  vary  considerably.  These  cells 
represent  a  higher  state  of  development  than 
the  round  cells,  resembling  those  met  with  in 
embryonic  tissue  which  is  in  the  process  of  form- 
ing mature  connective  tissue.  (See  Fig.  72  b.) 
""'" slrra^^'xtor"''  The  myeloid,  or  mother  cells,  are  much  larger 

than  either  of  the  preceding,  and  are  analogous 
to  the  cells  met  with  in  the  medulla  of  foetal  bone.  (See  Fig.  33.) 
They  are  large  irregular-shaped  masses  of  nucleated  protoplasm,  for 
the  most  part  more  or  less  spherical,  and  often  possessing  numerous 
offshoots.  They  are  finely  granular,  and  contain  several  round  or 
roundly-oval  nuclei,  each  with  one  or  more  bright  nucleoli.  The 
nuclei  may  be  exceedingly  numerous,  one  cell  containing  as  many  as 
thirty.     Both  the  cells  and  nuclei  vary  considerably  in  size. 

An  intercellular  substance  exists  in  all  the  sarcomata,  although  it 
is  usually  very  small  in  quantity,  the  cells  lying  in  nearly  close  ap- 
position. It  may  be  perfectly  fluid  and  homogeneous,  or  firmer  and 
granular,  or  more  or  less  fibrillated.  Chemically  it  yields  albumen, 
gelatin,  or  mucin. 

The  blood-vessels  are  usually  very  numerous,  and  are  either  in 
direct  contact  with  the  cells,  or  separated  from  them  by  a  little 
fibrillated  tissue.  Their  distribution  is  very  irregular,  and  their 
walls  often  consist  of  embryonic  tissue  similar  to  that  of  the  growth 
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which  they  supply ;  hence  the  frequency  with  which  rupture  and 
extravasation  of  blood  take  place. 

Development, — The  sarcomata  always  originate  from  connective 
tissue — either  from  the  subcutaneous,  the  submucous,  or  the  subserous 
tissues,  the  fascije,  the  connective  tissue  of  organs,  the  periosteum,  or 
the  medullary  tissue  of  bones.  Their  growth  may  take  place  in  two 
ways,  by  the  multiplication  of  their  own  elements — central  growth, 
and  by  the  continuous  invasion  of  their  matrix — peripheral  growth. 
A  peripheral  growth  is  the  great  characteristic  of  the  sarcomata;  they 
usually  increase  by  the  continuous  invasion  of  their  connective-tissue 
matrix,  so  that  no  line  of  demarcation  exists  between  the  two.  They 
frequently  also  invade  other  tissues,  the  elements  of  the  growth  ex- 
tending for  some  distance  into  the  surrounding  structures.  This  in- 
filtrating tendency  of  the  sarcomata  varies  considerably  in  the  differ- 
ent varieties,  being  much  more  marked  in  the  round-celled  than  in 
the  spindle-celled  and  myeloid  growths.  A  purely  central  growth  is 
less  common.  A  sarcomatous  tumor,  however,  often  becomes  en- 
capsuled  and  growth  takes  place  within  the  capsule ;  but  even  in 
this  case  the  capsule  is  sometimes  merely  that  of  the  part  within 
which  the  growth  originates,  as  the  periosteum,  or  the  capsule  of  a 
lymphatic  gland. 

Secondary  Changes. — The  most  important  of  these  is  fatty 
degeneration.  This  always  occurs  to  a  greater  or  less  extent  in  the 
older  portions  of  the  growth,  causing  softening,  caseation,  or  the 
production  of  cyst-like  cavities.  It  is  frequently  associated  with 
destruction  of  the  blood-vessels  and  hemorrhage:  the  latter  may 
give  rise  to  pigmentation,  and  the  formation  of  sanguineous  cysts. 
Calcification,  ossification,  and  mucoid  degeneration  are  less  common. 
The  occurrence  of  calcification,  ossification,  and  pigmentation  is 
influenced  by  the  predisposition  of  the  matrix  from  which  the 
growth  is  produced: — thus  calcification  and  ossification  are  more 
prone  to  occur  in  tumors  originating  in  connection  with  bone,  pig- 
mentation in  those  originating  from  the  cutis  or  eyeball. 

Varieties. — Although  all  the  sarcomata  possess  the  same  general 
characters,  they  present  many  histological  and  clinical  diiferences 
M'hich  may  serve  as  bases  for  their  classification.  The  occurrence  of 
various  secondary  changes — pigmentation,  mucoid  degeneration,  and 
the  formation  of  cysts,  im})art  their  respective  characters  to  the 
grow^th ;  hence  melanotic-sarcoma  and  cystic-sarcoma  have  been  de- 
scribed as  distinct  varieties.     This  is  to  a  certain  extent  justifiable, 
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inasmuch  as  sarcomata  which  have  undergone  these  transformations, 
in  many  cases  possess  the  property  of  reproducing  the  same  char- 
acters when  they  occur  secondarily  in  other  parts.  Then,  again,  as 
already  stated,  sarcomatous  tumors  are  sometimes  complex  in  their 
structure,  and  are  associated  with  other  tissues  belonging  to  the  con- 
nective-tissue group.  A  combination  of  sarcomata  with  fatty,  car- 
tilaginous, and  osseous  tissue,  is  thus  not  uncommonly  met  with 
[cliondro-sarcoma,  osteosarcoma,  &c.).  This  is  owing  to  the  em- 
bryonic tissue  exhibiting  a  tendency  to  develop  into  the  different 
varieties  of  connective  tissue.  (See  "  The  New  Formations.")  The 
following  histological  classification,  based  upon  the  three  diiferent 
forms  of  cells  already  described,  is  perhaps  the  most  convenient.  It 
must,  however,  be  borne  in  mind  that  all  the  varieties  of  cells  may 
be  found  in  the  same  tumor,  although  the  majority  are  usually  of 
the  same  type ;  hence,  the  majority  will  determine  the  class  to  which 
the  growth  belongs. 

Spindle-celled   Sarcoma. 

This,  which  includes  the  growths  long  known  in  this  country  as 
"  fibro-plastic,"  "  recurrent  fibroid,"  &c.,  is  the  most  common  of  all 
the  sarcomata.  It  is  more  closely  allied  to  the  fibromata  than  are 
the  other  varieties  of  sarcoma,  inasmuch  as  it  consists  of  a  tissue 

which  must  be  regarded  as  occupy- 
,,  ,        ing  an  intermediate  place  between 
/     /"I  -y  "    '''Ytlmwr/^     embryonic  and  fully-developed  ( 


con- 
nective tissue.  It  consists  mainly 
of  spindle-shaped  and  fusiform 
cells,  varying  considerably  in  size, 
and  nearly  in  close  contact,  there 
being  very  little  intercellular  sub- 
if;;  ;j        stance.   (Fig.  28.)  The  cells,  which 

yf  r  urn       contain  well-marked  oval  nuclei, 

ill/ilUi   !'"^  ^  "^     ■^^'^n^ll^^'lW       .,re  parallel  to  one  another,  and 

Spindle-celled  Sarcoma.     To  the  left — the  cells  -i      •         i  ii  i,'    l 

have  been  separated  by  teasing,  so  that  their  m-     ^^     aiTaUgcd      lU      bundlcS     whlch 
dividual  forma  are  apparent:  to  the  right— they     pjigg    in   all   dirCCtioUS   tlirOUgll    thc 


are  in  their  natural  state  of  apposition,  such  as  ,  i      ,     •        ii  i- 

would  be  seen  in  a  thin  section   of  the   tumor.     grOWth,  SO    that    in    thoSC    pOrtlOnS 

X  350.  (Virchow.)  yf  ^j-^g  scction  in  which  the  bun- 

dles of  si)indle-elements  have  been  cut  transversely  they  present  the 
appearance  of  round  cells.    In  some  parts  there  may  be  partial  fibril- 
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lation.  The  spindle-celled  sarcomata  grow  from  the  periosteum,  the 
fascire,  and  from  connective  tissue  in  other  parts.  They  are  usually 
tolerably  firm  in  consistence,  and  for  the  most  part  present,  on  sec- 
tion, a  translucent  somewhat  fibrillated  appearance.  They  are  often 
encapsuled,  much  more  frequently  so  than  the  round-celled  growths, 
but  they  are  very  liable  to  extend  by  peripheral  growth,  and  often 
infiltrate  the  surrounding  structures. 

Melanotic  Sarcoma. — This  is  a  variety  of  sarcoma  in  which 
many  of  the  cells  contain  granules  of  dark-colored  pigment.  By 
far  the  greater  number  of  melanotic  tumors  are  sarcomata,  and  most 
of  the  growths  which  were  formerly  described  as  "  melanotic  can- 
cers" belong  in  reality  to  this  class  of  new  formations.  Not  only 
are  these  melanotic  tumors  most  frequently  sarcomata,  but  the  ma- 
jority of  them  consist  mainly  of  spindle-shaped  cells — hence  they 
are  described  in  the  present  section. 

The  melanotic  sarcomata  originate  principally  in  two  situations — 
in  the  choroid  coat  of  the  eye,  and  in  the  superficial  integuments. 


Fig.  29. 


M' 


cisll 


A  Melanotic  Sarcoma  of  the  Penis. 
A. — A  thin  section,  showing  the  general  arrangement  of  the  elements.     X  200. 
B. — A  section  from  the  peripheral  part  of  the  growth,  showing  the  "indifferent 
cells,"  amongst  which  are  small  isolated  pigmented  elements.    At  a,  a 


blood-vessel  is  seen.     X  400. 
-Some  of  the  elements  separated  by  teasing, 
are  well  seen.     X  400. 


In  these  the  pigment-granules 


In  both  of  these  situations  pigment  is  a  normal  constituent  of  the 
tissues,  and  this  tendency  of  structures  normally  containing  pigment 
to  originate  melanotic  growths,  is  exceedingly  characteristic.     (See 
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"  Pigmentaiy  Degeneration.")  These  tumors  usually  consist  of  spin- 
dle-shaped cells,  although  in  some  cases  the  prevailing  type  of  their 
elements  is  round  or  oval.  (Fig.  29.)  The  pigment,  which  gives  to 
them  their  distinctive  characters,  consists  of  granules  of  a  brownish 
or  dark  sepia  color,  which  are  distributed  within  the  cells.  (Fig. 
29  c.)  Frequently,  only  a  very  small  proportion  of  the  cells  are 
pigmented,  whilst  in  other  tumors  the  pigmentation  is  much  more 
universal ;  in  all  cases,  however,  a  large  number  of  the  elements  will 
be  found  to  be  quite  free  from  pigment. 

These  melanotic  tumors  are  amongst  the  most  malignant  of  the 
sarcomatous  growths.  They  reproduce  themselves  often  very  rapidly 
in  distant  tissues,  and  in  doing  so,  although  they  almost  invariably 
maintain  their  melanotic  characters,  the  degree  of  the  pigmentation  of 
the  secondary  tumors  varies  considerably;  whilst  many  of  them  may 
be  perfectly  black  in  color,  others  may  be  much  paler,  and  perhaps 
only  partially  streaked  with  pigment.  The  secondary  growths  may 
occur  in  almost  every  organ  of  the  body — the  liver,  the  spleen,  the 
kidneys,  the  lungs,  the  heart,  and  also  the  lymphatic  glands  and  sub- 
cutaneous tissue,  may  all  be  simultaneously  involved.  I  have  ob- 
served, that  when  occurring  in  internal  organs,  the  pigmentation  is 
not  always  limited  to  the  secondary  nodules,  but  that  many  of  the 
cells  proper  to  the  organ  itself  are  filled  with  granules  of  similar  pig- 
ment, which  is  most  abundant  in  those  cells  which  are  immediately  ad- 
jacent to  the  new  growth.  This  pigmentation  of  the  cells  of  the  organ 
often  extends  for  some  distance  beyond  the  confines  of  the  tumor. 

Osteoid  Sarcoma. — This,  which  is  often  known  as  "osteoid 
cancer,"  is  a  variety  of  sarcoma  (usually  of  spindle-celled  sarcoma)  in 
Avhich  the  growth  is  either  more  or  less  calcified,  or  has  partially  be- 
come converted  into  true  bone.  As  a  primary  growth  it  is  met  with 
almost  exclusively  in  connection  with  bone — growing  either  from 
the  periosteum  or  the  medulla — although  the  osteoid  characters  are 
usually  reproduced  in  the  secondary  tumors  occurring  in  the  lungs 
and  in  other  parts. 

Simple  calcification  is  much  more  common  than  true  ossification. 
Here  the  growth  merely  becomes  infiltrated  with  calcareous  salts, 
which  may  be  dissolved  out  with  a  little  dilute  hydrochloric  acid, 
when  the  characteristic  sarcomatous  structure  becomes  revealed.  In 
other  cases  this  calcification  is  associated  with  the  conversion  of  por- 
tions of  the  tumor  into  true,  although  usually  imperfect,  bone.  When 
be  seen  amongst  the  spindle-shaped, 
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round,  or  myeloid  elements,  tracts  of  tissue  consisting  of  broad  bands 
of  granular  intercellular  material,  infiltrated  with  calcareous  salts, 
enclosing  spaces  which  contain  spindle,  oval,  or  round  cells.  (Fig. 
30.)  This  structure  often  much  resembles  cartilage.  In  other  parts 
of  the  growth,  where  the  change  is  more  advanced,  may  be  seen 
lacuna  and  even  canaliculi  such  as  are  found  in  true  bone. 


Fig.  30. 


'|;t^^_ 


Osteoid  Sarcoma. — Showing  the  calcification  of  a  spindle-celled  growth,  and  the  for- 
mation of  broad  bands  of  calcified  intercellular  material  enclosing  spaces  which  contain 
round  and  oval  cells,     X  200. 

In  these  osteoid  growths  it  is  most  important  to  recognize  the 
existence  of  the  sarcomatous  element,  inasmuch  as  it  is  the  presence 
or  absence  of  this  which  determines  the  innocent  or  malignant  nature 
of  the  growth.  Osteoid  sarcoma  must  be  carefully  distinguished 
from  the  simple  osseous  tumor. 


Fig.  31. 


Round-celled    Sarcoma. 

This  is  of  softer  consistence  than  the  spindle-celled  growths,  and 
from  its  frequent  resemblance  in  physical  characters  to  encephaloid, 
it  is  sometimes  known  as  "  medullary,"  "  en- 
cephaloid," or  "  soft"  sarcoma.  Histologically, 
it  is  elementary  embryonic  tissue,  consisting 
mainly  of  the  round  cells  already  described, 
embedded  in  a  scanty,  and  usually  soft,  homo- 
geneous, or  finely  granular  intercellular  sub- 
stance. (Fig.  31.)  The  cells  usually  resemble 
those  met  with  in  the  most  elementary  em- 
bryonic tissue ;  less  frequently,  they  are  larger, 
and  contain  large  round  or  oval  nuclei,  with 

bright  nucleoli.  There  is  an  almost  complete  absence  of  fusiform 
cells,  and  of  the  partial  fibrillation  which  is  so  frequent  in  the  more 
highly-developed  spindle-celled  variety. 


lionml-c/'lh  il  f^a,/  omn.  A  thin 
section  of  a  small  round-celled 
sarcoma  of  the  liver.     X  200. 
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The  round-celled  sarcomata  are  of  a  uniform  soft  brain-like  consist- 
ence, somewhat  translucent  or  opaque,  and  of  a  grayish  or  reddish- 
white  color.  On  scraping  the  cut  surface,  they  yield  a  juice  which 
is  rich  in  cells.  They  are  exceedingly  vascular,  the  vessels  often 
being  dilated  and  varicose,  and,  from  their  liability  to  rupture,  they 
frequently  give  rise  to  ecchymoses  and  to  the  formation  of  sanguine- 
ous cysts.  They  grow  from  the  cutis,  the  subcutaneous  cellular  tissue, 
the  periosteum,  the  fasciae,  and  from  the  connective  tissue  of  organs. 
They  extend  rapidly  by  peripheral  growth,  infiltrate  the  surrounding 
structures,  and  reproduce  themselves  in  internal  organs.  From  their 
clinical  and  physical  characters,  these  tumors  are  very  liable  to  be 
confounded  with  encephaloid  cancer : — they  are  distinguished  by  the 
absence  of  an  alveolar  stroma,  and  by  the  uniformity  in  the  character 
of  their  cells. 

Glioma. — This  is  a  variety  of  round-celled  sarcoma  growing  from 
the  neuroglia  or  connective  tissue  of  nerve.  It  consists  of  very  small 
round  cells,  embedded  in  an  exceedingly  scanty,  homogeneous,  gran- 
ular, or  slightly  fibrillated  intercellular  substance.  (Fig.  32  a.)  Some 
of  the  cells  may  possess  fine  prolongations  which,  by  communicating 


Sarcomatous  Tumors  from  the  Brain. — a.  A  glioma  of  cerebellum.  This  represents 
the  appearance  ordinarily  presented  by  these  growths,  h.  A  comparatively  rare  form 
of  sarcoma,  which  consists  of  large  nucleated  cells  enclosed  within  the  meshes  of  a 
vascular  net-work.  The  development  of  this  tumor  took  place  in  the  brain  subse- 
quently to  that  of  spindle-celled  growths — primarily  in  the  thigh,  and  secondarily  in 
the  lung.     X  '-^00. 

■with  one  another,  form  a  somewhat  reticulated  structure.  These 
tumors  occur  in  the  gray  and  white  substance  of  the  brain,  in  tiie 
cranial  nerves,  and  in  the  retina.  In  the  I'etina  they  usually  com- 
mence as  a  minute  nodule,  which  may  gradually  increase  until  it 
projects  as  a  large  fungating  tumor  from  the  orbit.  They  are  not 
encaj)suled,  and  although  they  may  occasionally  infiltrate  the  tissues 
in  which  they  lie,  and  cause  secondary  growths  in  their  immediate 
vicinity,  they  very  rarely  reproduce  themselves  in  the  lymphatic 
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glands  or  in  internal  organs.     They  are  liable  to  small  hemorrhages 
into  their  structure,  and  sometimes  become  more  or  less  caseous. 


Myeloid    Sarcoma. 

This,  which  is  the  well-known  myeloid  tumor,  is  somewhat  allied 
to  the  spindle-celled  growths.  It  possesses,  however,  certain  histo- 
logical peculiarities  which  probably  depend  upon  the  characters  of  the 
tissue  from  wliicli  it  grows.  Myeloid  tumors  nearly  always  occur  in 
connection  with  bone,  and  frequently  originate  in  the  medullary 
cavity.  They  consist  of  the  large,  many-nucleated  cells  already  de- 
scribed as  "  myeloid  cells," — which  resemble  the  cells  of  the  medulla 
in  a  state  of  excessive  nutritive  activity — together  with  numerous 
fusiform  cells  like  those  met  with  in  the  spindle-celled  varieties. 


Fig.  33 
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Mi/elnid  S-ircymu.     (Yirch  )\v.) 


There  are  also  some  smaller  round  and  oval  elements.  The  large 
myeloid  cells,  which  give  to  these  tumors  their  distinctive  character, 
are  usually  much  more  numerous  in  those  growths  which  originate 
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in  the  nieclullaiy  cavity  than  in  those  which  spring  from  the  perios- 
teum. These  various  forms  of  cells  are  nearly  in  close  contact,  there 
being  very  little  intercellular  substance.     (Fig.  33.) 

Myeloid  tumors  almost  always  grow  in  connection  with  bone,  the 
heads  of  the  long  bones  being  their  favorite  seat.  They  are  also 
very  frequently  met  with  springing  from  the  periosteum  of  the  upper 
and  lower  jaws,  where  they  are  usually  known  as  epulis.  When 
originating  within  the  medullary  cavity,  the  compact  tissue  of  the 
bone  becomes  expanded  over  them,  and  they  thus  often  communicate 
on  palpation  the  peculiar  sensation  known  to  surgeons  as  "egg-shell 
crackling."  These  tumors  are  of  firmer  consistence  than  the  other 
varieties  of  sarcoma ;  many  of  them  are  firm  and  fleshy,  others  are 
softer,  more  resembling  size-gelatin.  They  are  not  pulpy  and  gru- 
mous  like  the  soft  sarcomata,  neither  do  they  present  the  fasciculated 
appearance  of  the  spindle-celled  varieties.  Their  cut  surface  has  an 
uniform  succulent  appearance,  often  mottled  with  patches  of  red. 
They  are  often  encapsuled  by  the  periosteal  covering  of  the  bone  from 
which  they  grow.  They  are  rare  after  middle  life,  and  are  the  least 
mabVnant  of  all  the  sarcomata. 


Psammoma. 

Allusion  must  here  be  made  to  a  form  of  growth  occasionally  met 
with  in  the  brain  and  its  membranes  which  is  known  as  psammoma. 
This  growth,  although  having  but  little  resemblance  to  the  sarco- 
mata, is  usually  classified  with  this  group  of  new  formations.  Its 
characteristic  feature  is  that  it  consists  largely  of  calcareous  particles. 
The  calcareous  particles  are  contained  in  the  concentric  bodies  already 
described  as  the  corpora  amylacea,  where  they  give  rise  to  the  so- 
called  "  brain-sand"  : — hence  the  name  of  the  growth.  The  calcified 
corpora  amylacea  associated  with  a  varying  quantity  of  a  cellular 
and  fibrillated  tissue,  and  blood-vessels,  make  up  the  growth. 

Psammoma  is  usually  met  with  growing  from  the  membranes  of 
the  brain,  or  from  the  choroid  plexus.  In  the  latter  situation  it  often 
contains  numerous  cysts.  It  is  of  no  pathological  importance  except 
when  of  sufficiently  large  size  to  produce  symptoms  from  pressure. 
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Clinical    Characters    of    the    Sarcomata. 

The  sarcomata  occur  most  frequently  in  early  and  middle  life,  and, 
next  to  the  cancers,  they  are  the  most  malignant  of  the  new  forma- 
tions. Tliey  are  especially  characterized  by  their  great  tendency  to 
extend  locally  and  to  infiltrate  the  surrounding  structures,  so  that 
they  are  exceedingly  prone  to  recur  in  loco  after  removal.  They 
comparatively  rarely  infect  the  lymphatic  glands,  and  in  this  respect 
present  a  marked  contrast  to  the  cancers.  They  are  also  very  liable 
to  become  generally  disseminated,  although  this  is  not  usual  in  the 
earlier  stages  of  the  disease.  The  secondary  growths  occur  most  fre- 
quently in  the  lungs.  The  dissemination  is  effected  by  means  of  the 
blood,  and  this  is  owing  to  the  thinness  of  the  walls  of  their  blood- 
vessels and  to  the  immediate  contact  of  these  with  the  cells  of  the 
growth — conditions  most  favorable  to  the  entrance  of  the  cellular 
elements  into  the  circulation.  The  dissemination  of  the  sarcomata 
is,  on  this  account,  sometimes  more  rapid  than  that  of  the  cancers. 
In  the  latter,  extension  in  the  early  stage  takes  plaice  principally  by 
the  lymphatics,  and  dissemination  by  the  blood  only  occurs  in  the 
later  stages  of  the  disease.  The  secondary  sarcomata  usually  resemble 
the  primary  one,  but  in  exceptional  cases  the  several  varieties  may 
replace  one  another. 

These  malignant  properties  are  possessed  by  the  different  varieties 
of  sarcoma  in  very  different  degrees.  As  a  rule,  the  softer  and  more 
vascular  the  tumor,  and  the  less  its  tendency  to  form  a  fully-developed 
tissue,  the  greater  is  its  malignancy.  The  soft,  round-celled  varieties 
are  thus  usually  much  more  malignant  than  the  firmer  spindle-celled 
growths.  Their  infiltrating  powers  are  much  greater,  they  sometimes 
infect  the  lymphatic  glands  (which  is  exceedingly  rare  in  the  spindle- 
celled  growths),  and  they  tend  to  reproduce  themselves  very  rapidly 
in  internal  organs.  This  is  probably  partly  owing  to  the  small  round 
cells  being  endowed  with  greater  powers  of  spontaneous  movement 
than  the  spindle-shaped  and  larger  cells;  hence  they  more  readily 
make  their  way  amongst  the  tissues  and  into  the  blood-vessels. 
Amongst  the  spindle-celled  tumors  the  degree  of  malignancy  varies 
considerably.  Many  of  them  after  removal  never  recur,  whilst  others 
recur  locally  several  times  after  operation,  and  ultimately  reproduce 
themselves  in  distant  parts.  As  a  rule,  largeness  of  the  spindle 
elements  and  the  existence  in  many  of  them  of  more  than  one 
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nucleus,  is  an  evidence  of  special  malignancy.  Then,  again,  the 
presence  of  a  distinct  capsule  limiting  the  growth  must  be  taken  into 
account  in  judging  of  the  degree  of  its  malignancy.  The  myeloid 
growths  are  the  least  malignant ;  they  may  however  also,  in  excep- 
tional cases,  give  rise  to  secondary  growths  in  internal  organs. 


CHAPTER    XIY. 

THE    FIBROMATA. 


The  fibromata,  fibrous,  or  connective-tissue  tumors,  are  tumors 
consisting  of  fibrous  tissue. 

Structure. — In  structure  the  fibromata  present  the  same  varia- 
tions as  those  met  Avith  in  fibrous  tissue.  Some  of  them  are  com- 
posed of  firm,  dense,  fibrous  tissue,  such  as  constitutes  tendons; 
others  are  laxer  and  less  fibrous  in  consistence,  more  resembling  the 
connective  tissue  of  the  cutis.  The  fibres,  which  constitute  the  chief 
part  of  the  growth,  are  closely  interlaced,  and  are  distributed  without 
any  definite  arrangement,  or  grouped  in  bundles  of  various  sizes: 
they  are  frequently  arranged  concentrically  around  the  blood-vessels. 
The  cells,  or,  as  they  are  usually  called,  the  connective-tissue  cor- 
puscles, are  very  few  in  number.  They  are  usually  most  abundant 
around  the  blood-vessels;  in  other  parts  of  the  growth  they  are 
smaller  and  often  only  become  visible  after  the  addition  of  dilute 
acetic  acid  (Fig.  34).  They  are  minute,  spindle-shaped,  fusiform,  or 
stellate  bodies,  the  latter  having  processes  of  varying  length  which 
communicate  with  similar  processes  from  neighboring  cells.  They 
contain  in  some  cases  an  oval  nucleus.  The  size  and  number  of  these 
cells  vary  with  the  rapidity  of  growth — the  slower  the  growth  the 
more  fibrous  the  tissue,  and  the  smaller  and  less  numerous  are  the 
cells. 

The  fibromata  usually  contain  but  very  few  blood-vessels.  In  some 
cases,  however,  these  are  more  numerous,  and  form  a  cavernous  net- 
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work,  the  walls  of  \vhich  are  firmly  united  to  the  tissue  of  the 
tumor,  so  that  when  divided  or  ruptured  they  are  unable  to  retract. 
In  such  cases,  injury  to  the  tumor  is  often  followed  by  profuse 
hemorrhage. 

Development. — The  fibromata  always  originate  from  connective 
tissue,  either  from  the  cutis  or  subcutaneous  connective  tissue,  from 
the  submucous  or  subserous  tissue,  from  fasciae,  the  periosteum,  the 


Fig,  34. 
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Section  of  a  Fibrous  Tumor  from  the  Slcin. — In  the  neighborhood  of  the  cut  blood- 
vessel V,  are  seen  some  cells;  also  fibres  out  transversely.     X  200  and  reduced  }^. 

neurilemma,  or  from  the  connective  tissue  of  organs.  In  the  earliest 
stages  of  their  growth  they  consist  of  embryonic  tissue,  the  cells 
being  very  numerous,  and  the  intercellular  substance  soft  and  amor- 
phous (see  "  Development  of  New  Formations").  The  latter,  how- 
ever, subsequently  fibrillates,  the  cells  diminish  in  number,  many  of 
them  become  spindle-shaped,  and  the  embryonic  becomes  fully  de- 
veloped connective  tissue.  The  slower  the  process  of  development, 
the  less  marked  are  these  embryonic  characters.  The  fibromata  are 
almost  always  limited  by  a  fibrous  capsule,  which  separates  them  from 
the  surrounding  structures.  Their  growth  is  slow  and  central,  taking 
place  within  the  capsule. 

Secondary  Changes. — Of  these,  partial  mucoid  softening  and 
calcification  are  the  most  common.  Ulceration  also  sometimes  occurs 
in  those  growths  which  are  situated  in  the  submucous  tissue. 

Varieties. — Fibrous  tumors  present  some  variations  in  their 
characters,  which  depend  for  the  most  part  upon  the  tissues  from 
which  they  grow.  Those  growing  from  the  cutis  are  softer  and  less 
dense  in  consistence  than  those  met  with  in  many  other  situations  ; 
they  usually  also  have  papillae  on  their  surface.  These  growths  from 
the  cutis  are  by  no  means  uncommon,  and  may  form  enormous  tumors. 
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They  are  frequently  multiple,  and  in  their  growth  often  become 
pedunculated.     They  commonly  occur  in  middle  or  advanced  life. 

Another  variety  of  fibrous  tumor  grows  in  connection  with  nerves, 
and  is  often  described  as  neuroma.  True  neuromata,  however — i.e., 
new  formations  of  nerve-tissue — are  amongst  the  rarest  forms  of  new 
formations.  These  fibrous  growths  most  frequently  occur  in  connec- 
tion with  the  superficial  nerves.  They  grow  from  the  neurilemma, 
and  as  they  increase  in  size  the  nerve-fibres  become  expanded  over 
them,  so  that  they  often  cause  considerable  pain — hence  the  term 
"  painful  subcutaneous  tubercle"  which  is  sometimes  applied  to  them. 

The  fibroid  tumors  of  the  uterus,  which  are  often  described  as 
fibrous  tumors,  appear  in  most  cases  to  be  overgrowths  of  the  in- 
voluntary muscular  tissue  of  the  organ.  They  will  therefore  be 
considered  with  the  muscular  tumors.     (See  "  Myoma.") 

Physical  Chaeacters,  &c. — Fibrous  tumors  are  usually  more 
or  less  spherical  or  oval  in  shape,  and  are  frequently  lobulated  on 
the  surface.  Their  consistence  varies : — they  may  be  exceedingly 
firm,  dense,  and  fibrous,  or  softer  and  more  succulent.  On  section,, 
they  usually  present  a  grayish-white  basis  substance,  intersected  with 
opaque  white  glistening  fibres.  They  are  generally  single,  except 
when  growing  from  the  neurilemma  or  cutis,  in  which  situations 
they  are  frequently  multiple. 

Clinical  Chaeacters. — Clinically  the  fibromata  are  perfectly 
innocent,  and  have  little  or  no  tendency  to  recur  locally  after  removal. 
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CHAPTER  XV. 


THE    MYXOMATA. 


Fig.  35. 


The  myxoraata  are  tumors  consisting  of  mucous  tissue.  Mucous 
tissue  is  a  translucent  and  succulent  connective  tissue,  the  intercellular 
substance  of  which  yields  mucin.  Physiologically  this  tissue  is  met 
with  in  two  forms,  and  in  two  situations : — one — in  the  vitreous  body 
of  the  eye,  in  which  the  cells  are  roundish  and  isolated ;  the  other — 
in  the  umbilical  cord,  in  which  the  cells  are  fusiform  or  stellate  and 
give  off  fine  trabeculse  which  anastomose  with  one  another.  In  both, 
the  intercellular  substance  is  homogeneous  and  yields  mucin.  The 
connective  tissues  in  their  embryonic  condition,  as  already  stated 
when  describing  "  mucoid  degeneration,"  possess  an  intercellular 
substance,  containing  large  quantities  of  mucin.  This  is  especially 
the  case  with  the  tissue  which  subsequently  becomes  adipose.  New 
formations  may  undergo  a  mucoid  change,  and  thus  closely  resemble 
in  their  physical  and  chemical  char- 
acters the  myxomata.  A  myxoma, 
however,  is  a  growth  which  consists 
of  mucous  tissue.  The  myxomata 
are  thus  very  closely  allied  to  the 
sarcomata,  and  by  many  are  included 
in  the  same  class  of  new  forma- 
tions. 

Steucture. — The  cells  present  the 
two  varieties  met  with  in  the  physio- 
logical tissues.  The  majority  are  an- 
gular and  stellate,  with  long  anasto- 
mosing prolongations  and  trabeculse. 
(Fig.  35.)  Others  are  isolated,  and 
fusiform,  oval,  or  spherical  in  shape. 
They  usually  possess  one,  in  some  cases  two  distinct  nuclei.  Their 
contour  is  very  indistinct,  owing  to  the  refracting  nature  of  the  in- 
tercellular substance.     The  latter  is  very  abundant,  perfectly  homo- 


Myxoma.  A  minute  piece  of  a  myxoma 
of  the  arm,  showing  the  characteristic 
branched  anastomosing  cells.  There  are 
also  a  few  leucocytes,  and  one  or  two  spin- 
dle-shaped elements.     X  200. 
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geneoiis,  of  a  soft  gelatiniform  viscid  consistence,  and  yields  large 
quantities  of  mucin  ;  amongst  it  are  a  varying  number  of  amoeboid 
cells.  The  blood-vessels,  which  are  not  numerous,  are  readily  visible 
and  easily  isolated.  A  few  elastic  fibres  are  sometimes  seen  between 
the  cells. 

Development. — The  myxomata  always  originate  from  one  of  the 
connective  tissues.  Adipose  tissue  is  their  most  favorite  seat — either 
the  subcutaneous,  the  submucous,  or  the  inter-muscular  adipose  tissue. 
They  also  grow  from  the  medullary  tissue  of  bone,  the  connective 
tissue  of  organs,  from  the  connective  tissue  of  the  brain  and  spinal 
cord  and  from  the  sheaths  of  nerves.  They  are  usually  separated 
from  the  surrounding  structures  by  a  very  thin  fibrous  capsule,  fine 
prolongations  from  which  divide  the  growth  into  lobules  of  various 
sizes.  In  exceptional  cases  they  may  increase  by  the  continuous  in- 
vasion of  their  matrix.  Their  growth  is  usually  slow,  but  they  may 
attain  an  enormous  size. 

Secondary  Changes. — Of  these  the  most  common  is  rupture  of 
the  capillaries,  hemorrhage,  and  the  formation  of  sanguineous  cysts ; 
this,  however,  is  less  frequent  than  in  the  sarcomata.  The  cells  them- 
selves may  undergo  mucoid  or  fatty  degeneration,  and  thus  be 
destroyed ;  this  is  usually  accompanied  by  liquefaction  of  the  inter- 
cellular substance. 

Varieties. — The  varieties  of  myxoma  depend  principally  upon 
its  combination  with  other. growths.  The  most  common  is  a  combi- 
nation with  lipoma — adipose  tissue  being  the  tissue  froxn  which  it 
most  frequently  originates.  Combinations  with  sarcoma  and  enchon- 
droma  are  also  frequently  met  with. 

Physical  Characters,  &c. — The  myxomata  are  of  a  peculiar 
soft  gelatiniform  consistence,  and  of  a  pale  grayish  or  reddish-white 
color.  Their  cut  surface  yields  a  tenacious  mucilaginous  liquid,  in 
which  may  be  seen  the  cellular  elements  of  the  growth.  They  are 
most  frequently  met  with  in  the  later  periods  of  life.  Their  most 
common  seats  are  those  of  adipose  and  nervous  tissue.  Growing 
from  the  sheaths  of  nerves,  they  constitute  one  variety  of  so-called 
neuroma.  They  may  also  grow  from  the  placenta,  constituting  the 
"  uterine  hydatids."  When  situated  in  superficial  parts  they  may 
become  pedunculated.  In  the  submucous  tissue  of  the  nose,  they 
constitute  one  form  of  nasal  polypus. 

Clinical  Characters. — Clinically  the  myxomata  are  for  the 
most  part  benign  growths.    If  completely  removed  they  rarely  recur. 
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Sometimes,  however,  they  exhibit  malignant  characters,  and  recur 
locally  after  removal.  They  probably  never  reproduce  themselves 
in  internal  orsjans. 


CHAPTER    XVI. 


THE    LIPOMATA. 


A  GENERAL  new  formation  of  adipose  tissue  constituting  obesity 
has  already  been  described  under  "  fatty  infiltration."  A  localized 
and  circumscribed  formation  constitutes  a  lipoma  or  fatty  tumor. 

Structure. — The  lipomata  resemble  in  their  structure  adipose 
tissue.  (Fig.  36.)  They  consist  of  cells  containing  fat,  and  a  vari- 
able quantity  of  common  connective  tissue. 
The  cells,  like  those  of  adipose  tissue, 
though  usually  somewhat  larger,  are  more 
or  less  round  or  polygonal  in  shape,  and 
are  distended  with  fluid  fat.  The  nucleus 
and  protoplasm  are  so  compressed  against 
the  cell-wall  by  the  fluid  contents,  that 
although  their  existence  may  often  be  de- 
monstrated by  treatment  with  reagents, 
they  are  usually  only  readily  visible  when 
the  cell  is  atrophied  and  contains  less  fat. 
(See  Fig.  3  a.)  The  connective  tissue, 
which  varies  in  amount,  usually  unites  the  cells  in  masses  or  lobules 
of  various  sizes,  and  also  in  most  cases  forms  a  thin  capsule  around 
the  tumor.     Blood-vessels  are  distributed  in  the  fibrous  septa. 

Development. — The  lipomata  grow  from  connective  tissue.  Adi- 
pose tissue,  it  must  be  remembered,  is  merely  connective  tissue  con- 
taining numerous  cells  which  are  infiltrated  with  fat;  and  its  growth 
consists  either  in  the  infiltration  of  more  of  these  cells,  or  in  a  pro- 
liferation of  the  cells,  and  an  accumulation  of  fat  in  those  newly 
developed.  A  lipoma  in  the  same  way  originates  by  a  localized 
proliferation  of  cells,  which  as  they  are  produced  become  infiltrated 


Lipoma.    Some  of  the  cells   con- 
tain crystallized  fatty  acids.     X  200. 
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with  fat.  The  growth  of  these  tumors  is  always  very  slow,  and  they 
are  usually  encapsuled  by  a  layer  of  fibrous  tissue. 

Secondary  Changes. — Secondary  changes  in  the  lipomata  are 
not  common ;  their  fibrous  septa  may,  however,  become  calcified,  or 
even  ossified,  and  the  fatty  tissue  undergo  a  process  of  liquefaction. 
Softening  may  also  occur  from  a  mucoid  change.  Sometimes  they 
become  the  seat  of  an  inflammatory  process ;  then,  when  situated  in 
the  subcutaneous  tissue,  the  skin  over  them  becomes  adherent  and 
ulcerates,  and  a  fungating  mass  is  the  result. 

Physical  Characters,  &c. — The  situation  of  the  lipomata  is 
almost  co-extensive  with  that  of  adipose  and  connective  tissue.  They 
occur  most  frequently,  however,  in  those  parts  in  which  fat  is  nor- 
mally met  with,  as  in  the  subcutaneous  tissue  and  the  inter-muscular 
septa.  They  are  also  occasionally  developed  in  the  subsynovial  and 
subserous  tissues,  in  the  submucous  tissue  of  the  stomach  and  intes- 
tines, and  even  in  internal  organs.  They  sometimes  attain  an  enor- 
mous size.  They  are  lobulated,  and  are  usually  surrounded  by  a 
fibrous  capsule  which  separates  them  from  the  adjacent  structures. 
On  section  they  present  the  ordinary  appearance  of  adipose  tissue. 
Their  consistence  varies  with  the  amount  of  fibrous  tissue  which  they 
contain.  They  are  usually  single,  though  not  unfrequently  multiple. 
In  their  growth  they  sometimes  become  pedunculated. 

Clinical  Characters. — Clinically  the  lipomata  are  perfectly 
innocent. 


CHAPTER  XYII. 

THE   ENCHONDROMATA. 

The  Enchondromata  are  tumors  histologically  resembling  car- 
tilage. 

Structure. — -Like  cartilage,  they  consist  of  cells  and  an  inter- 
cellular substance,  Mdiich  present  all  the  variations  observed  in  the 
normal  tissue.  The  intercellular  substance  may  be  hyaline,  faintly 
or  distinctly  fibrous,  or  mucoid.     When  fibrous,  the  fibres  may  be 
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arranged  like  those  of  fibro-cartilage,  or  more  or  less  concentrically 
around  the  cells  as  in  the  reticular  cartilages  of  the  ear  and  larynx. 
(Fig.  37.)    The  cells  may  be  very  numerous,  or 
few  in  proportion  to  the  matrix.     They  are 
round,  oval,  spindle-shaped,  or  stellate.    In  the  ^r 

hyaline  forms  they  are  usually  large  and  round       ^bf  •' ' 

or  oval;  in  the  fibrous  forms  they  are  often 
smaller    and    even    somewhat    spindle-shaped,  ^i^'w^>;> 

more  resembling  those  of   connective    tissue;         Fibrom Enchondroma. 
and  in  the  rarer  mucoid  forms,  they  are  more 

commonly  stellate  and  branched,  like  those  of  the  umbilical  cord. 
They  are  either  single  or  arranged  in  groups,  and  are  usually  sur- 
rounded by  a  capsule,  though  this  is  often  very  indistinct.  They 
enclose  one  or  more  nuclei  and  slightly  granular  contents;  sometimes 
a  cell-wall  cannot  be  distinguished.  In  addition  to  the  intercellular 
substance,  the  growth  is  usually  divided  into  several  lobes,  by  bands 
of  fibrous  tissue  in  which  are  contained  the  blood-vessels.  These 
lobes  are  often  very  distinct,  so  that  the  growth  appears  to  be  made 
up  of  several  separate  tumors.  The  fibrous  tissue  in  most  cases  also 
encapsules  the  growth  and  separates  it  from  the  surrounding  structures. 

Development. — The  enchondromata  most  frequently  originate 
from  bone  and  common  connective  tissue,  very  rarely  from  cartilage. 
Cartilage  itself,  and  especially  fibrous  cartilage,  is  very  closely  allied 
to  common  connective  tissue.  It  grows  from  the  deeper  layers  of  the 
perichondrium,  which  proliferate  and  form  an  embryonic  tissue ;  the 
young  cells  become  cartilage-cells,  and  these  probably  form  the 
matrix,  which  is  either  homogeneous  or  fibrillated,  constituting  in 
the  one  case  hyaline,  and  in  the  other  fibrous  cartilage.  The  develop- 
ment of  enchondroma  from  connective  tissue  is  precisely  similar  to 
the  physiological  progress. 

In  the  development  of  enchondroma  from  osseous  tissue,  the  me- 
dulla is  the  source  of  the  new  growth.  This  proliferates,  the  osseous 
trabeculEe  are  absorbed,  the  neighboring  medullary  spaces  open  one 
into  the  other,  and  in  this  manner  a  large  medullary  cavity  is  pro- 
duced. In  the  centre  of  this,  the  young  cells  first  formed  enlarge 
and  become  separated  by  a  homogeneous,  or,  less  frequently,  slightly 
fibrillated  intercellular  substance,  and  thus  is  produced  a  mass  of  car- 
tilage in  the  centre  of  the  medullary  tissue.  This  gradually  increases 
till  ultimately  a  layer  of  fibrous  tissue  is  formed  around  it,  and  its 
further  growth  takes  place  from  the  tissue  of  its  capsule. 
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Lastly,  cartilaginous  growths  may  originate  from  cartilage  itself. 
These  are  sometimes  seen  on  the  surface  of  the  articular  cartilages, 
in  the  larynx  and  trachea,  and  on  the  costal  and  intervertebral  car- 
tilages. They  are  simply  local  outgrowths  from  pre-existing  carti- 
lage. They  rarely  attain  a  large  size,  and  in  structure  and  physical 
characters  more  closely  resemble  normal  cartilage  than  the  other 
forms  of  enchondroma.  They  are  usually  described  as  enehondroses, 
and  must  be  distinguished  from  the  other  forms  of  cartilaginous 
tumor. 

Secondary  Changes. — Of  these,  calcification  is  much  the  most 
common.  It  aifects  different  parts  of  the  growth,  commencing  in  the 
capsules,  and  then  involving  the  intercellular  substance.  Ossification 
also  occasionally  occurs ;  it  commences  at  separate  centres,  and  spiculse 
of  bone  are  formed  which  traverse  the  tumor  in  various  directions. 
Fatty  degeneration  and  mucoid  softening  are  common  changes,  and 
may  lead  to  the  formation  of  large  softened  masses  which  present  the 
appearance  of  cysts.  In  rare  cases  the  skin  covering  the  tumor  ulcer- 
ates, and  a  fungating  mass  protrudes. 

Varieties. — The  varieties  of  enchondroma  depend  mainly  upon 
the  nature  of  the  intercellular  substance.  There  are  thus  hyaline, 
fibrous,  and  mucoid  enchondromata ;  these,  however,  are  usually 
combined  in  various  degrees  in  the  same  tumor.  As  a  rule,  those 
originating  from  the  medulla  of  bone  are  of  the  hyaline  and  mucoid 
class,  whilst  those  originating  from  connective  tissue  in  other  situa- 
tions are  more  frequently  fibrous.  The  rapidly  growing  fibrous 
forms  approach  very  closely  the  confines  of  the  sarcomata,  the  mu- 
coid forms  the  confines  of  the  myxomata ;  and  these  two  kinds  of 
growth  are  often  associated  in  the  same  tumor. 

A  variety  of  enchondroma  has  been  described  under  the  name  of 
osteo-chondroma,  which  in  structure  more  closely  resembles  bone  than 
cartilage.  It  consists  of  a  tissue  similar  to  that  met  with  between 
the  periosteum  and  bone  in  rickets,  which  from  its  resemblance  to 
osseous  has  been  called  osteoid  tissue.  This  tissue  only  requires  cal- 
cifying to  become  true  bone.  Like  bone,  it  is  made  up  of  trabeculse 
and  medullary  spaces,  but  the  trabecule,  instead  of  bone-corpuscles 
and  lamellae,  consist  of  small  angular  cells  without  a  capsule,  situated 
in  an  obscurely  fibrillated  matrix,  which  in  part  is  calcified.  The 
medullary  spaces  contain  a  fibrous  stroma  and  many  blood-vessels. 
The  osteo-chondromata,  although  consisting  mainly  of  this  osteoid 
tissue,  contain  also  a  small  proportion  of  cartilage.     They  originate 
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beneath  the  periosteum,  their  common  seat  being  the  ends  of  tlie 
long  bones.  Their  growth  is  very  rapid,  and  they  often  attain  an 
enormous  size.  They  are  much  more  freely  supplied  with  blood- 
vessels than  the  ordinary  enchondromata,  and  hence  they  are  much 
less  frequently  the  seats  of  retrogressive  changes.  They  are  especially 
prone  to  become  ossified  and  converted  into  true  bone. 

Physical  Characters,  &c. — The  enchondromata  occur  most 
frequently  in  early  life.  About  three-fourths  of  them  are  met  with 
in  the  osseous  system,  where  they  grow  either  from  the  medulla  or 
from  the  periosteum :  their  favorite  seat  is  the  extremities  of  the 
fingers  and  toes.  The  remaining  fourth  occur  most  frequently  in  the 
parotid  gland  and  in  the  testicle.  They  occasionally  grow  in  the  sub- 
cutaneous cellular  tissue  of  the  mamma,  and  in  the  lungs.  They  are 
usually  single,  except  when  occurring  on  the  fingers  and  toes,  in  which 
situations  they  are  more  frequently  multiple.  They  consist  of  a  single 
tumor,  or  of  several  smaller  tumors  held  together  by  fibrous  tissue. 
Their  consistence  is  softer  than  that  of  cartilage;  sometimes  it  ap- 
jDroaches  that  of  a  soft  jelly.  Their  growth  is  usually  slow,  though 
in  the  softer  forms  and  in  those  growing  in  the  medulla  of  bone  it  is 
often  very  rapid.     They  may  attain  an  enormous  size. 

Clinical  Characters. — The  enchondromata  must  for  the  most 
part  be  regarded  as  innocent  growths.  Those  homologous  forms 
which  originate  from  cartilage,  and  have  been  called  "enchondroses," 
differ  in  all  respects  from  the  heterologous,  and  never  exhibit  malig- 
nant characters.  The  more  heterologous  forms  originating  from 
connective  tissue  and  bone  are  usually  encapsuled,  and  in  most 
cases  produce  merely  local  effects,  although  these,  from  the  parts 
involved  and  the  rapidity  of  growth,  are  often  very  injurious.  The 
softer  forms,  however,  and  especially  those  which  occur  in  the  me- 
dulla of  bone,  occasionally  exhibit  malignant  characters.  These  grow 
the  most  rapidly,  and  are  sometimes  not  limited  by  a  fibrous  capsule; 
they  may  therefore  recur  locally  after  removal.  In  very  rare  cases 
they  have  also  infected  the  lymphatic  glands,  and  recurred  in  the 
lungs. 

In  speaking  of  the  malignancy  of  the  enchondromata,  it  must  be 
borne  in  mind  that  these  cartilaginous  growths  are  sometimes  asso- 
ciated with  sarcoma ;  so  that  whilst  it  must  be  admitted  that  pure 
enchondromata  are  in  exceptional  cases  malignant,  the  malignant 
properties  ascribed  to  these  growths  are  probably  often  due  to  the 
combination  with  sarcomatous  elements. 

9 
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CHAPTER  XYIII. 


THE    OSTEOMATA. 


The  Osteomata,  or  osseous  tumors,  are  tumors  consisting  of  osseous 
tissue.  A  new  formation  of  bone  occurs  under  various  circumstances. 
Irritative  conditions  of  the  bone  and  periosteum  are  often  attended 
by  a  large  formation  of  new  bone.  This  is  seen  after  fractures,  in 
which  there  is  not  only  a  formation  of  bone  from  the  bone  itself,  but 
also  from  the  periosteum  and  adjacent  fibrous  structures  ("perma- 
nent" and  "provisional  callus").  Chronic  inflammation  of  the  peri- 
osteum is  also  frequently  followed  by  thickening  of  the  bone  beneath 
it.  These,  however,  are  inflammatory  formations,  and  have  not  an 
independent  growth  like  the  osseous  tumors. 

Steuctuee. — Osseous  tumors  resemble  in  structure  normal  bone. 
There  are  three  histological  varieties  : — 

1.  The  Eburnated  Osteomata. — These  consist  of  dense,  compact, 
osseous  tissue.  The  lamellse  are  arranged  concentrically  and  parallel 
to  the  surface  of  the  tumor.  There  is  a  complete  absence  both  of 
blood-vessels  and  of  cancellous  tissue. 

2.  The  Compact  Osteomata, — These  are  formed  of  a  tissue  similar 
to  that  of  the  compact  tissue  of  the  long  bones ;  diifering  only  in  the 
arrangement  of  the  Haversian  canals  and  canaliculi,  which  is  less 
regular  than  in  normal  bone. 

3.  The  Cancellous  Osteomata. — These  consist  of  cancellous  osseous 
tissue,  which  is  usually  surrounded  by  a  thin  layer  of  denser  bone. 
The  medullary  spaces  may  contain  embryonic  tissue,  a  fibrillated 
tissue,  or  fat. 

Development. — Osseous  tumors  originate  from  bone  or  its  peri- 
osteum, from  cartilage,  and  from  connective  tissue  apart  from  bone. 

Vaeieties. — The  osteomata  are  divisible  into  two  classes,  accord- 
ing to  their  seat — the  homologous  osteomata,  or  exostoses,  and  the 
heterologous  osteomata,  or  osteophytes. 

The  homologous  osteomata,  or  exostoses,  are  outgrowths  from  pre- 
existing bone,  growing  either  from  the  periosteum,  from  the  articular 
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cartilage,  or  from  the  niedulla.  Those  growing  from  the  periosteum 
occur  most  frequently  on  the  external  and  internal  surfaces  of  the 
skull :  the  orbit  is  an  especially  favorite  seat,  and  here  they  are  often 
dense  and  eburnated.  They  are  also  common  on  the  upper  and  lower 
jaws,  and  in  this  situation  they  may  grow  from  the  dental  periosteum. 
There  is  usually  a  line  of  demarcation  between  them  and  the  sub- 
jacent bone,  the  new  tissue  of  the  tumor  being  distinct  from  the  com- 
pact tissue  of  the  bone.  The  periosteum  from  which  they  grow 
covers  them,  and  is  continuous  with  that  of  the  old  bone. 

The  exostoses  growing  from  the  articular  cartilages  occur  at  the 
ends  of  the  long  bones.  In  structure  they  are  much  more  cancellous 
than  the  periosteal  growths,  and  their  outline  is  less  regular.  The 
medullary  exostoses — or,  more  properly,  enostoses — are  the  least  fre- 
quent :  they  originate  in  the  medullary  tissue. 

The  heterologous  osteomata,  or  osteophytes,  originate  apart  from  bone, 
growing  from  the  connective  tissue  or  from  cartilage.  They  are 
especially  liable  to  occur  in  tissues  in  the  neighborhood  of  bone  which 
are  the  seat  of  a  chronic  inflammatory  process,  and  they  must  in  most 
cases  be  regarded  rather  as  inflammatory  formations  than  as  tumors. 
Such  formations  of  bone  are  sometimes  met  with  in  the  neighborhood 
of  diseased  joints  and  of  diseased  bone  in  other  situations,  in  tendons, 
in  the  cartilages  of  the  larynx  in  chronic  laryngitis,  in  the  costal  car- 
tilages, in  the  bronchi,  in  muscle,  in  the  arachnoid  and  pia  mater, 
and  even  very  occasionally  in  the  lungs  and  brain.  They  must  be 
distinguished  from  calcareous  deposits,  in  which  there  is  no  new 
formation.     (See  "Calcareous  Degeneration.") 

Clinical  Characters. — The  osteomata  are  perfectly  innocent 
tumors.  Their  growth  is  very  slow.  They  rarely  attain  a  large 
size.  They  are  often  hereditary  and  multiple,  in  which  case  they 
usually  occur  in  early  life.  Those  osseous  growths  which  sometimes 
exhibit  malignant  characters  are  sarcomata  or  cancers  which  have 
undergone  partial  ossification.  From  these,  true  osteomata  must  be 
carefully  distinguished.  (See  "Osteoid  Sarcoma"  and  "Osteoid 
Cancer.") 
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CHAPTER    XIX. 

THE   LYMPHOMATA. 

The  Lymphomata  are  new  formations  consisting  of  lymphatic, 
or,  as  it  is  sometimes  called,  adenoid  tissue  (the  "adenoid  tissue  of 
His").  Lymphatic  tissue  is  the  tissue  composing  the  follicles  of  the 
lymphatic  glands  and  the  Malpighian  corpuscles  of  the  spleen,  and 
existing  in  many  other  parts  belonging  to  the  lymphatic  system. 
This  tissue  is  now  known  to  have  a  much  more  general  distribution 
than  was  formerly  supposed ;  it  not  only  constitutes  the  follicles  of 
the  lymphatic  glands  and  the  Malpighian  corpuscles  of  the  spleen, 
but  also  Peyer's  glands  and  the  solitary  glands  of  the  intestine,  the 
follicles  of  the  pharynx  and  tonsils,  the  thynms  gland,  and  the 
trachoma  glands  of  the  conjunctiva.  Recently  it  has  also  been  found 
to  exist  in  many  other  situations,  as  around  the  blood-vessels  of  the 
pia  mater  and  of  other  parts,  in  the  neighborhood  of  the  smallest 
bronchi,  in  the  pleura  immediately  beneath  its  endothelium,  in  the 
peritoneum,  in  the  mucous  membrane  of  the  alimentary  canal,  and  in 
the  medulla  of  bone. 

Structure. — Lymphatic  tissue,  wherever  it  exists,  possesses  the 
same  general  structure,  and  the  follicle  of  a  lymphatic  gland  may  be 
taken  as  the  type  not  only  of  the  physiological  tissue,  but  also  of  the 
pathological  growths. 

This  tissue  consists  essentially  of  a  reticulum  of  branched  cells, 
within  the  meshes  of  which  are  contained  lymphatic  elements — the 
so-called  lymph-corpuscles.  The  reticulum  is  made  up  of  very  fine 
fibrils  which  form  a  close  network,  the  meshes  of  which  are  only 
sufficiently  large  to  enclose  a  few,  or  even  a  single  corpuscle,  in  each. 
The  fibrils  usually  present  a  more  or  less  homogeneous  appearance, 
and  nuclei  are  to  be  distinguished  at  the  angles  of  the  network  (Fig. 
38).  The  lymphatic  cells,  or  lymph-corpuscles,  which  constitute  the 
greater  part  of  the  tissue,  can  in  most  cases  be  readily  removed  from 
the  meshes  of  the  reticulum  by  the  agitation  of  thin  sections  in  water. 
They  are  identical  in  their  characters  with  the  white  cells  of  the  blood, 
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and  like  these  are  contractile,  and  possess  the  power  of  spontaneous 
movement.     As  usually  seen  after  death,  they  are  spheroidal,  pale, 


Li/mplioina. — A,  a  thin  section  of  a  lymphomatous  tumor  of  the  mediastinum,  b,  a 
similar  section,  from  which  most  of  the  cells  have  been  removed  by  pencilling,  so  as  to 
show  the  reticulated  network,  and  the  nuclei  in  its  angles.  This  network  is  much 
more  marked  than  that  often  met  with.     X  200. 


semi-transparent  bodies,  varying  considerably  in  size,  and  also  pre- 
senting slight  differences  in  their  structure.  Some  are  granular  and 
appear  to  possess  no  nucleus ;  in  others,  a  distinct,  simple,  or  com- 
pound nucleus  is  visible,  which  is  usually  also  granular;  others 
again  are  much  larger  and  contain  two  or  even  three  nuclei. 

The  histological  characters  of  the  lymphomata,  however,  vary 
considerably  according  to  the  age  of  the  growth  and  the  rapidity  of 
its  development.  In  the  earlier  stages  of  development,  and  when 
growth  is  taking  place  very  rapidly,  the  proportion  of  lymph-cor- 
puscles is  great,  and  many  of  these  are  much  larger  than  those 
normally  met  with  in  lymphatic  glands,  containing  two,  or  even 
several,  nuclei  (myeloid  or  giant  cells).  (Fig.  39.)  In  a  more 
advanced  stage,  and  also  in  all  tumors  in  which  the  process  of  de- 
velopment has  been  slow,  the  proportion  of 
lymph-corpuscles  is  smaller,  and  the  reticulum 
constitutes  a  more  prominent  j)art  of  the  growth. 
The  larger  cell-forms  also  are  almost  entirely 
wanting ;  and  the  reticulum,  instead  of  being 
exceedingly  delicate,  is  much  coarser,  and  forms 
a  network  of  broad  homogeneous  or  slightly 
fibrillated  bands.  As  the  reticulum  increases, 
the  lymph- corpuscles  gradually  diminish  in 
number  and  become  arranged  in  smaller  groups 

within  its  meshes.  (See  Fig.  79.)  These  variations  in  the  propor- 
tion of  corpuscles  and  stroma  are  precisely  analogous  to  those  met 


FiCx.  89. 

CdJs  from  a  Lymphatic 
Growth  in  the  Liver.  Those 
to  the  left  are  the  ordinary 
lymph-corpuscles  which  con- 
stituted the  greater  part  of 
the  growth.  To  the  right 
are  some  of  the  larger  multi- 
nucleated elements.    X  350, 
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with  in  lymphatic  glands  as  the  result  of  acute  and  chronic  inflamma- 
tion. ■  (See  "  Inflammation  of  Lymphatic  Structures.") 

Development. — The  lymphomata  originate  for  the  most  part 
from  lymphatic  tissue,  being  simply  overgrowths  of  pre-existing 
lymphatic  structures.  At  the  same  time  it  is  probable  that  the  new 
elements  are  in  some  cases  partly  derived  from  migrated  blood-cor- 
puscles, which  multiply  subsequently  to  their  escape  from  the  vessels. 
(See  "Leukaemia.")  These  growths  are  therefore  usually  homologous. 
They  may,  however,  be  heterologous,  either  owing  to  the  new  tissue 
extending  considerably  beyond  the  confines  of  the  old,  or  to  its 
growth  in  situations  where  it  is  normally  almost  entirely  wanting. 
This  latter  condition  obtains  in  Hodgkin's  disease,  and  in  certain 
forms  of  lymphoma  which  are  malignant. 

Secondary  Changes. — The  lymphomata  do  not  undergo  marked 
retrograde  changes.  There  is  no  fatty  degeneration,  caseation,  or 
softening,  such  as  occurs  in  scrofulous  glands. 

Physical  Characters,  &c. — The  physical  characters  of  the 
lymphomata  vary  according  to  the  rapidity  of  their  growth.  The 
rapidly  growing  forms,  in  which  the  cellular  elements  are  so  numer- 
ous, are  of  a  grayish-white  color  and  soft  brain-like  consistence, 
much  resembling  encephaloid  cancer.  These  often  attain  an  enor- 
mous size,  and  infiltrate  the  neighboring  structures.  They  have  been 
called  by  Virchow  lymphosarcoma.  Those  which  are  more  slowly 
developed,  and  in  which  the  reticulum  constitutes  the  greater  portion 
of  the  growth,  are  much  harder  in  consistence,  sometimes  being 
almost  cartilaginous.  These  harder  growths  rarely  attain  a  large 
size. 

Clinical  Characters. — Clinically,  the  lymphomata  are,  for  the 
most  part,  perfectly  innocent  tumors.  They  originate  most  frequently 
in  the  lymphatic  glands,  the  gland  undergoing  a  continuous  increase 
in  size.  Sometimes  the  enlargement  of  the  glands  appears  in  the 
first  place  to  be  of  an  inflammatory  nature,  and  to  result  from  some 
irritation,  but  upon  this  being  removed  the  glands,  instead  of  sub- 
siding, continue  to  increase.  In  most  cases,  however,  no  such  source 
of  irritation  is  discoverable.  The  glands  which  are  especially  prone 
to  this  disease  are  the  cervical,  the  submaxillary,  the  axillary,  the 
inguinal,  the  bronchial  and  mediastinal^  and  the  abdominal  glands. 
Usually  only  a  single  gland  or  a  single  group  of  glands  is  affected ; 
sometimes,  however,  the  growth  is  more  general.  As  the  glands 
enlarge,  they  gradually  unite,  so  that  ultimately  they  may  form  very 
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large  lobnlated  tumors.  The  lymphatic  structures  in  the  intestine 
may  in  the  same  M^ay  become  enlarged,  and  project  so  as  to  form 
polypi.  The  enlargement  of  the  spleen  in  ague  is  also  probably  of 
the  same  nature.  The  lymphomata  occasionally,  however,  exhibit 
malignant  properties.  This  is  especially  the  case  in  those  richly 
cellular,  soft,  rapidly  growing  forms  which  are  sometimes  met  with. 
Such  growths  may  infiltrate  the  surrounding  structures  even  more 
rapidly  than  the  most  infective  cancer,  although  they  rarely  infect 
distant  parts.  They  are  sometimes  met  with  in  the  cervical  glands, 
but  more  frequently  in  the  mediastinum,  where  they  invade  one  or 
both  lungs,  and  constitute  the  most  common  form  of  mediastinal 
tumor  ("  Thoracic  Cancer"). 

In  the  condition  known  as  "  Hodgkin's  Disease,"  and  in  Leukee- 
mia,  these  lymphomatous  growths  are  met  with  in  various  parts  of 
the  body. 

Hodgkin's   Disease. 

This  disease  is  characterized  by  the  enlargement  of  the  lymphatic 
glands  in  various  parts  of  the  body,  together  with  the  development 
of  lymphatic  growths  in  internal  organs,  especially  in  the  spleen  and 
liver.  The  new  growths  are  often  known  as  lym-phadenoma.  They 
are  precisely  similar  histologically  to  lymphoma. 

The  disease  was  formerly  described  by  Hodgkin,  Bright,  Wilks, 
and"  Trousseau,  and  was  called,  after  the  first-named  of  these  ob- 
servers, "Hodgkin's  Disease."  Trousseau  designated  it  "Ad^nie." 
It  is  also  known  as  "  Anaemia  Lymphatica."  Recently  its  character- 
istics have  been  more  fully  determined  by  MM.  Cornil  and  Ranvier, 
and  by  Drs.  Murchison^  and  Sanderson,  to  whose  descriptions  the 
reader  is  referred  for  more  complete  information  respecting  it. 

Histologically,  the  new  growths  are  precisely  similar  to  those  of 
leukaemia.  The  disease  differs  essentially,  however,  from  leukaemia 
in  this  respect,  that  the  new  formation  of  lymphatic  tissue  is  not 
associated  with  any  notable  increase  in  the  number  of  the  white  cor- 
puscles in  the  blood. 

The  lymphatic  glands  are  usually  the  earliest  seats  of  the  new 
growth,  and  here  it  differs  in  no  respect  histologically  from  the  lym- 
phomata. At  first  it  may  be  limited  to  a  single  group  of  glands ; 
subsequently,  however,  the  process  becomes  more  general,  and  the 

1  "Trans.  Path.  Soc.  Lond.,"  vols.  xx.  and  xxi. 
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glands  tliroiighout  the  whole  body  may  be  more  or  less  involved. 
The  glands  as  they  increase  in  size  gradually  become  confluent  so  as 
to  form  large  lobulated  tumors,  and  the  new  growth,  which  takes 
place  in  the  earlier  stages  within  their  capsules,  often  ultimately 
extends  so  as  to  infiltrate  the  surrounding  structures. 

This  new  growth  of  lymphatic  tissue,  which  commences  in  and 
often  extends  beyond  the  confines  of  the  lymphatic  glands,  is  ulti- 
mately followed  by  the  formation  of  lymphatic  growths  in  various 
internal  organs,  but  more  especially  in  the  spleen  and  liver.  In  the 
spleen,  the  Malpighian  corpuscles  become  enlarged  and  form  grayish- 
white  nodules  and  masses.  The  kidneys,  lungs,  stomach,  muscle, 
bones,  and  subcutaneous  tissue  may  all  become  involved,  the  new 
growths  occurring  either  as  nodules  of  various  sizes  scattered  through 
the  organs,  or  in  a  more  infiltrated  form,  like  many  of  those  met 
with  in  leuksemia. 

In  their  physical  characters  the  new  growths  vary.  They  are 
sometimes  of  a  grayish-white  color  and  of  a  soft  brain-like  consist- 
ence, yielding  a  milky  juice  which  is  rich  in  cellular  elements  precisely 
resembling  leucocytes.  In  other  cases  they  are  much  firmer  in  con- 
sistence, and  they  may  be  as  hard  as  an  indurated  lymphatic  gland. 
These  differences  depend  upon  the  relative  proportions  of  the  cells 
and  stroma.  They  have  but  little  tendency  to  undergo  retrogressive 
changes. 

LeukaBmia. 

This  disease,  like  Hodgkin's  disease,  is  characterized  by  the  devel- 
opment of  lymphomatous  tissue  in  various  organs,  but  especially  in 
the  spleen.  The  growth  of  this  new  tissue,  however,  is  associated 
with  a  large  increase  in  the  number  of  the  white  corjDuscles  in  the 
blood.  It  is  this  alteration  in  the  blood  which  gives  leukaemia  its 
distinctive  characters — hence  its  name.  The  disease  will  be  con- 
sidered subsequently,  when  treating  of  "  Diseases  of  the  Blood." 
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THE    PAPILLOMATA. 


Tpie  Papillomata  are  new  formations  resembling  in  structure  ordi- 
nary papillge,  and  like  these  they  grow  from  cutaneous,  mucous,  or 
serous  surfaces. 

Structure. — They  consist  of  a  basis  of,  often  richly  cellular,  con- 
nective tissue,  supporting  blood-vessels,  which  terminate  in  a  capillary 
network  or  in  a  single  capillary  loop,  the  whole  being  enveloped  in  a 
covering  of  epithelium  (Fig.  40).     The  epithelial  covering  varies  in 

Fig.  40. 


0 


Papilloma     ShoAiing  a  single  enlarged  papilla     (Rmdfleisch.) 


character  in  different  growths.  In  those  of  the  skin,  it  is  often  very 
abundant,  and  the  superficial  layers  are  hard  and  stratified,  forming 
a  dense  firm  covering.  In  those  originating  from  mucous  surfaces, 
the  epithelium  forms  a  thinner  investment,  and  is  of  a  much  softer 
consistence ;  whilst  in  those  growing  from  serous  membranes  it  often 
constitutes  only  a  single  layer. 
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The  growth  may  be  simple,  consisting  merely  of  enlarged  papillae, 
as  in  a  common  wart ;  or  it  may  be  more  complex,  the  papillae  being 
very  numerous,  and  giving  off  secondary  and  tertiary  offsets.  If  the 
investing  epithelium  be  very  abundant,  it  may  so  enclose  the  whole 
mass  as  to  give  to  it  a  more  or  less  regular  outline.  More  commonly, 
however,  this  is  not  the  case,  and  the  epithelium  not  being  sufficient 
to  fill  up  the  spaces  between  the  papillse,  the  growth  presents  a 
branched,  villous,  or  cauliflower  appearance.  The  blood-vessels  are 
often  very  numerous,  and  are  sometimes  dilated  and  tortuous. 

Development. — The  papillomata  always  originate  from  the  skin, 
from  mucous  or  from  serous  membranes.  They  most  frequently 
grow  from  pre-existing  jjapillse ;  sometimes,  however,  they  occur 
where  no  papillse  exist,  springing  directly  from  the  sub-epithelial 
connective  tissue : — this  is  the  case  in  the  stomach  and  larynx.  Their 
growth  is  usually  slow.  The  individual  tumors  rarely  attain  a  very 
large  size,  the  larger  forms  being  for  the  most  part  constituted  of 
several  smaller  growths. 

Secondary  Changes. — Of  these,  ulceration  and  hemorrhage  are 
the  most  frequent.  They  occur  especially  in  those  growths  which 
originate  from  mucous  surfaces.  The  hemorrhage  is  often  very 
abundant,  and  may  even  endanger  life.  This  is  not  unfrequently 
the  case  in  the  papillary  growths  of  the  bladder  and  intestine. 

Varieties. — The  varieties  of  papillary  tumors  depend  principally 
upon  their  seat.  Those  growing  from  the  skin  include  waiis  and 
horny  groivths.  Warts  are  firm,  have  a  dense  epithelial  covering,  and 
are  less  prone  to  ulceration  and  hemorrhage  than  those  growing  upon 
other  parts.  Horny  growths  appear  usually  to  originate  in  the  se- 
baceous follicles  by  a  continuous  proliferation  of  their  epithelium. 
The  epithelium,  together  with  the  sebaceous  secretion,  forms  a  pro- 
jecting horn,  which  increases  by  growth  at  its  base.  Such  formations 
hardly  come  within  the  definition  of  papilloma.  Larger  and  more 
vascular  papillary  tumors  may,  however,  occur  on  cutaneous  surfaces: 
— such  are  the  eondylomata  and  venereal  warts  met  with  around  the 
anus  and  upon  the  external  male  and  female  genital  organs  as  the 
result  of  irritating  secretions. 

The  papillomata  of  mucous  membranes  are  softer  and  more  vas- 
cular than  the  preceding,  they  have  a  less  dense  epithelial  covering, 
and  are  more  prone  to  ulceration  and  hemorrhage.  Many  of  them 
come  within  the  category  of  mucous  polypi.  They  are  met  with  on 
the  tongue,  in  the  larynx  and  nose,  on  the  gastro-intestinal  mucous 
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membrane,  on  the  cervix  uteri,  and  in  the  bladder.  In  the  bladder 
and  intestine  they  are  often  exceedingly  vascular,  and  give  rise  to 
profuse  hemorrhage.  Here  they  are  not  unfrequently  confounded 
with  villous  epithelioma. 

Papillomata  of  serous  membranes  never  form  distinct  tumors. 
They  are  met  with  most  frequently  as  small  outgrowths  from  the 
synovial  membrane  in  chronic  diseases  of  joints. 

Clinical  Chaeactees. — Clinically,  the  papillomata  are  innocent 
growths.  They  may,  however,  prove  fatal  from  continuous  ulcera- 
tion and  hemorrhage  :  this  is  especially  the  case,  as  already  mentioned, 
in  papilloma  of  the  bladder  and  intestine.  In  these  situations  they 
are  easily  mistaken  for  epithelioma ;  the  symptoms  of  both  are  very 
similar,  and  it  is  often  only  after  death  that  they  can  be  distinguished. 
In  the  papillomata  the  epithelium  is  homologous,  being  situated  only 
upon  the  surface  of  the  papillae,  and  in  no  case  groMdng  within  their 
connective-tissue  basis.  In  the  epitheliomata,  on  the  other  hand,  it  is 
heterologous,  and  is  met  with  at  the  base  of  the  tumor  in  the  subjacent 
connective  tissue.  (See  Fig.  52.)  A  growth  which  is  primarily  a 
simple  papilloma  may  subsequently  become  an  epithelioma.  (See 
"  Epithelioma.") 
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the  adenomata. 


The  Adenomata — or,  as  they  are  more  commonly  called,  glandular 
tumors — are  new  formations  of  gland-tissue. 

Steuctuee. — In  structure  the  adenomata  resemble  the  racemose 
or  tubular  glands.  They  consist  of  numerous  small  saccules  or 
tubes  lined  with  squamous  or  cylindrical  epithelial  cells.  These  are 
grouped  together,  being  merely  separated  by  a  small,  though  vary- 
ing, amount  of  connective  tissue,  in  which  are  contained  the  blood- 
vessels. (Fig.  41.)  Many  new  growths,  however,  contain  a  large 
amount  of  this  gland-tissue  which  are  not  strictly  adenomata.  All 
growths  originating  in  glandular  organs  may  be  associated  with  more 
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or  less  glandular  structure.     In  the  mamma,  for  example,  sarcoma, 
myxoma,  and  other  forms  of  tumor  are  often  so  intermingled  with 

Fig   41 


Adenoma  of  the  Mamma      y  300     (Kindfleisch  ) 

the  gland-tissue  of  the  organ  that  it  becomes  difficult  to  say  which  is 
the  predominant  structure.  In  many  cases  it  is  evident  that  the  de- 
velopment of  such  tumors  is  accompanied  by  an  increase  of  the  gland- 
tissue  amongst  which  they  grow.  Thus  are  produced  mixed  forms — 
adeno-sarcomata,  adeno-myxoma,  &c. 

Development. — The  adenomata  always  originate  from  pre-exist- 
ing gland-structures,  of  which  they  are  simply  local  hyperplasias. 
Their  growth,  which  is  usually  slow,  takes  place  by  the  development 
of  diverticula  from  the  saccules  or  tubules  of  the  gland,  and  by  a 
proliferation  of  the  enclosed  epithelium.  The  new  growth  may 
remain  in  intimate  relation  with  the  adjacent  gland,  or  it  may 
ultimately  become  separated  from  it  by  a  fibrous  capsule. 

Secondary  Changes. — The  most  frequent  of  these  is  fatty  de- 
generation of  the  epithelium,  which  may  give  rise  to  the  formation 
of  small  caseous  masses  in  the  growth.  Dilatation  of  the  saccules 
and  tubules  so  as  to  form  cysts,  and  mucoid  softening,  are  also 
common. 

Varieties. — Adenoma  of  3Iamma. — In  the  mammary  gland  two 
varieties  of  adenoma  must  be  distinguished : — one,  in  which  there  is 
a  general  hyperplasia  of  the  whole  gland ;  the  other,  in  which  the 
process  is  limited  to  smaller  or  larger  groups  of  lobules.  The  former 
constitutes  hypertroj^hy  of  the  mamma,  the  latter  is  the  chronic 
mammary  or  adenoid  tumor.  Pure  adenoma  of  the  mamma  is  not 
common.  Many  tumors  in  this  situation  described  as  adenomata  are 
sarcomatous,  fibrous,  or  myxomatous  growths  in  which  is  contained 
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a  varying  amount  of  gland-tissue.  Tlie  distinction  between  such 
growths  and  pure  adenoma  is  often  difficult.  The  adenomata  are 
either  superficially  or  deeply  seated  in  the  gland,  from  which  they 
are  usually  separated  by  a  loose  fibrous  capsule.  They  are  commonly 
round  or  oval  in  shaj^e,  lobular,  and  of  a  hard  elastic  consistence. 
On  section  they  often  present  a  lobulated  appearance,  their  racemose 
structure  being  sometimes  visible  to  the  naked  eye. 

Adeno- Sarcoma  and  Adeno-Fibroma  of  Mamma. — These  are  more 
common  than  pure  adenoma.  In  them  the  connective  tissue  between 
the  acini  of  the  gland  undergoes  active  changes,  and  forms  a  fibro- 
cellular,  spindle-celled,  or  round-celled  structure,  amongst  which  the 
acini  are  embedded.     (Fig.  42.)     In   many  cases  it  is  difficult  to 

Fig.  42. 


Adeno-Fibroma  of  jMaiinna. — Siiuwiiig  new  growth  of  gland-structure  and  of  con- 
nective tissue.     X  100;  reduced  }4. 

determine  whether  the  glandular  structure  is  really  increased  in 
amount,  whilst  in  others  it  is  so  abundant  that  such  is  evidently  the 
case.  These  tumors  form  lobulated  masses  of  a  firm  consistence. 
They  grow  slowly,  and  rarely  ulcerate.  In  most  cases  they  contain 
cysts.  Many  of  these  are  lined  with  cylindrical  epithelium  and  are 
formed  by  the  dilatation  of  the  ducts  of  the  gland ;  others  appear  to 
originate  from  localized  softenings  of  the  tissue.     These  cysts  are 
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usually  very  numerous,  and  they  often  attain  a  large  size.  They  are 
frequently  seen  much  flattened  so  as  to  present  the  appearance  of 
fissures  running  amongst  the  growth.  In  other  cases  they  are  more 
or  less  completely  filled  by  masses  of  the  tumor  which  have  grown 
into  their  interior.  This  formation  of  cysts  in  these  tumors  has  given 
rise  to  the  terms  cystic-sarcoma,  cystic-adenoma,  &c. 

Adenoma  of  Mucous  Membranes. — The  glandular  structures  of 
mucous  membrane  are  also  common  seats  of  adenoid  growths.  In 
the  nose,  the  pharynx,  the  stomach,  the  intestines,  the  vagina  and 
uterus,  these  growths  are  sometimes  met  wn'th.  In  course  of  time 
they  usually  gradually  project  above  the  surface  of  the  membrane  so 
as  to  form  a  polypus,  and  thus  constitute  one  of  the  forms  of  mucous 
polypi.  In  consistence  they  are  soft  and  somewhat  gelatinous,  and 
often  present  a  semi-translucent  appearance.  Their  surface  resembles 
in  color  the  surrounding  mucous  membrane.  The  formation  in  them 
of  cysts,  by  the  dilatation  of  their  tubules,  is  exceedingly  frequent : 
the  cysts  usually  contain  a  soft  mucoid  substance. 

Clinical  Characters. — Clinically,  the  adenomata  are  perfectly 
innocent ;  they  are,  however,  very  liable  to  be  confounded  with 
growths  possessing  malignant  properties.  A  tumor,  also,  which  is 
primarily  a  simple  adenoma,  may  subsequently  become  cancerous. 
The  anatomical  distinction  between  cancer  of  a  gland  in  its  earlier 
stages  and  a  simple  glandular  tumor  is  often  exceedingly  difficult, 
especially  in  the  mamma.  In  cancer  the  growth  aj^pears  to  com- 
mence by  a  proliferation  of  the  epithelium  within  the  ducts  of  the 
gland,  and  as  the  epithelium  only  subsequently  becomes  heteroplastic, 
the  determination  of  the  nature  of  the  tumor  in  this  stage  is  neces- 
sarily attended  with  considerable  difficulty.  This  will  be  again 
alluded  to  when  speaking  of  cancer.  (See  "  Structure  of  Carcinoma.") 
In  sarcomatous  tumors,  again,  originating  in  the  connective  tissue«of 
a  gland,  the  ducts  of  the  gland,  filled  with  epithelium,  are  often  seen 
embedded  in  the  new  growth,  and  thus  the  appearance  of  adenoma 
may  be  closely  simulated. 
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CHAPTER    XXII. 

THE    CAECINOMATA. 

The  Carcinoraata,  or  Cancers,  are  new  formations  consisting  of  cells 
of  an  epithelial  type,  without  any  intercellular  substance,  grouped 
together  irregularly  within  the  alveoli  of  a  more  or  less  dense  fibroid 
stroma. 

The  term  "  cancer^'  has  been  so  commonly  applied  indefinitely  to 
any  growth  possessing  malignant  properties,  that  "  cancerous^'  and 
"malignant"  have  come  to  be  regarded  by  many  as  synonymous 
terms.  It  is  important,  however,  clearly  to  distinguish  between 
them.  A  cancer  is  a  growth  possessing  the  above-named  definite 
structure ;  a  malignant  growth,  on  the  other  hand,  is  one  which, 
independently  of  its  structure,  tends  to  reproduce  itself  in  adjacent 
or  distant  tissues.  (See  "  Malignancy.")  "  Cancerous"  is  an  ana- 
tomical term  ;  "  malignant"  is  a  clinical  one. 

The  Cancers  include  the  four  following  varieties : — Scirrhus,  JEn- 
cephaloid,  Colloid,  and  Epithelioma.  Of  these,  the  first  three  possess 
the  same  general  characters,  although  they  present  certain  structural 
and  clinical  differences  which  serve  to  distinguish  them.  Epithelioma 
constitutes  a  more  distinct  variety.  It  will  be  well  in  the  first  place 
to  describe  the  characters  common  to  the  larger  and  more  important 
group,  and  then  those  which  are  peculiar  to  its  individual  members. 
Epithelioma  will  be  considered  subsequently. 

Structure. — In  structure,  scirrhus,  encephaloid,  and  colloid 
cancer  so  far  resemble  one  another  that  they  all  consist  of  cells  of  an 
epithelial  type,  without  any  intercellular  substance,  grouped  together 
irregularly  within  the  alveoli  of  a  fibroid  stroma.  (See  Fig.  46.) 
Although  there  is  no  distinct  intercellular  substance,  a  certain  amount 
of  liquid  exists  between  the  cells.  It  is  this  liquid  which  exudes 
from  the  freshly-cut  surface  of  the  cancer,  and  the  number  of  cells 
which  it  contains  give  to  it  a  milky  appearance. 

The  cells  are  characterized  by  their  large  size,  by  the  diversity  of 
their  forms,  and  by  the  magnitude  and  prominence  of  their  nuclei 
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and  nucleoli.  (Fig.  43.)  In  size  they  vary  from  ^^  to  j-Vt7  of  an 
inch  in  diameter;  the  majority  being  about  five  times  as  large  as  a 
red  blood-corpuscle.  They  are  round,  oval, 
fusiform,  caudate,  polygonal — exhibiting,  in 
short,  every  diversity  of  outline.  These  varia- 
tions in  form  are  principally  owing  to  the 
mutual  pressure  to  which  in  their  growth  they 
are  subjected.  The  nuclei,  Avhich  are  large 
and  prominent,  are  round  or  oval  in  shape, 
and  contain  one  or  more  bright  nucleoli.  The 
cdh  fiom  a  scu,hus  of  the     j-,^^p]g-   ^^^    perliaps,  most  frequently  single: 

Mamma.     X  250.  •'     •-  ^    '  ^  _  ■'  o       ' 

two,  however,  are  frequently  met  with,  and  in 
the  softer  and  more  rapidly  growing  cancers  they  may  be  much  more 
numerous.  The  cells  rapidly  undergo  retrogressive  changes,  hence 
they  usually  contain  molecular  fat.  They  are  many  of  them  exceed- 
ingly destructible,  so  that  sometimes  more  free  nuclei  than  cells  are 
visible.  Cells  precisely  similar  to  these  are  met  with  in  other  morbid 
growths,  and  also  in  the  normal  tissues.  There  is  thus  no  sj^ecifio 
"  cancer-cell."  It  is  the  general  character  of  the  cells,  together  with 
their  mode  of  distribution  in  the  meshes  of  a  fibroid  stroma,  that 
determines  the  nature  of  the  growth  to  which  they  belong.  The 
appearance  presented  by  these  cells  grouped  within  the  alveoli  of  the 
cancer  sometimes  closely  simulates,  in  the  earlier  stages  of  growth, 
that  of  simple  adenoma.  (See  Fig.  41.)  In  adenoma,  however,  the 
cells  resemble  the  epithelium  of  the  gland ;  they  are  smaller  and  less 
irregular  in  size  and  shape,  and  less  closely 
packed,  than  those  of  carcinoma.  In  maijy 
cases,  indeed,  they  form  merely  a  single 
layer  lining  the  walls  of  the  acini. 
"  The    stroma    varies    considerably    in 

\       amount,  being   much   more  abundant  in 
some  varieties  of  cancer  than  in  others. 
^i(     It  consists  of  a  more  or  less  distinctly 

I     fibrillated  tissue,  arrano-ed  so  as  to  form 
j  /  .  . 

alveoli  of  various  forms  and  sizes,  within 

Tj,e  Alveolar  ^1  I,     ^"^'"^^'"^^^  ^hc  cclls  are  groupcd.^  (Fig.  44.) 

of  the  Mamma    ji       hi       1  ( ii    Thcsc  alvcoli  commuuicate  with  one  an- 

remo\edb\  p(utilliii„  _uu  .  ,      r> 

other  so  as  to  lorm  a  continuous  cavernous 
svstem.  The  characters  of  the  stroma  vary  with  the  rapidity  of  its 
growth  : — if  this  is  rapid,  it  will  contain  some  round  and  spindle- 
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shaped  cells  (see  Fig.  48) ;  if,  on  the  other  hand,  it  is  slow  or  has 
altogether  ceased,  the  tissue  will  contain  but  few  cells,  and  will  be 
denser  and  more  fibrous  in  character.  The  latter  is  the  condition  in 
which  it  is  most  commonly  met  with. 

Within  the  stroma  are  contained  the  blood-vessels.  These  are  often 
very  numerous,  and  form  a  close  network.  They  are  limited  to  the 
stroma,  and  only  in  very  exceptional  cases  do  they  encroach  upon  the 
alveoli.^  This  distribution  of  the  blood-vessels  is  important  as  dis- 
tinguishing the  cancers  from  the  sarcomata.  In  the  latter,  the  vessels 
are  not  supported  by  a  stroma,  but  ramify  amongst  the  cells  of  the 
growth  ;  hence  the  facility  with  which  these  tumors  become  generally 
disseminated. 

In  addition  to  the  blood-vessels  the  cancers  also  possess  lymphatics. 
These  accompany  the  blood-vessels,  and,  as  has  been  shown  by  MM. 
Cornil  and  Ranvier,  communicate  with  the  alveoli.  This  explains 
the  great  tendency  of  cancer  to  infect  the  lymphatic  glands. 

Developinient. — The  question  of  the  genesis  of  cancer  involves 
that  of  the  genesis  of  epithelium  generally.  It  is  maintained  by 
many  histologists  that  epithelium  can  only  originate  from  epithelium, 
and  that  the  strata  of  cells  set  aside  in  the  embryo  for  the  production 
of  the  epithelial  tissues  is  the  source  from  w^hich  all  epithelium  is 
subsequently  derived.  Others  admit  that  epithelium  may  also  origi- 
nate from  connective  tissue.  (See  "  Development  of  the  New  Forma- 
tions.") A  like  diiference  of  opinion  exists  as  to  the  source  of  the 
epithelioid  cells  of  cancer.  By  many — as  Waldeyer,  Thiersch,  and 
Billroth — they  are  regarded  as  originating  only  from  pre-existing 
epithelium.  Others — amongst  whom  are  Virchow,  Liicke,  Rind- 
fleisch,  and  Klebs — maintain  that  they  may  also  be  derived  from  cells 
belonging  to  the  connective  tissue. 

The  difficulty  of  determining  the  genesis  of  cancer  is  partly  owing 
to  the  fact  that  it  so  frequently  originates  in  structures  where  epithe- 
lium is  normally  abundant,  as  in  the  mamma,  skin,  and  alimentary 
canal;  and  that  this  normal  epithelium  is  always,  from  the  earliest 
stage  of  the  growth,  the  seat  of  active  proliferation.  In  cancer  of 
the  mamma,  for  example,  the  first  change  often  observable  is  an  ac- 
cumulation of  epithelium  within  the  ducts  of  the  gland,  a  condition 


1  In  soft  rapidly  growing  cancers  the  blood-vessels  have  occasionally  been  ob- 
served to  project  as  tufts  into  the  alveoli.    See  case  reported  by  Mr.  Marcus  Beck 
and  Mr.  Arnott,  "  Trans.  Path.  Soc.  Lond.,"  1874,  p.  224. 
10 
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very  similar  to  that  already  clescribecl  as  occurring  in  the  develop- 
ment of  an  ordinary  glandular  tumor.  (See  "Adenoma.")  Soon, 
however,  the  epithelium  alters  its  characters.  The  cells  become 
larger  and  more  irregular  in  shape,  and  their  nuclei  are  more  promi- 
nent. The  epithelium  is  then  found  outside  the  ducts,  amongst  the 
inter-  and  peri-glandular  connective  tissue,  which  is  also  in  a  state  of 
active  proliferation  and  is  infiltrated  with  small  round  cells.  The 
outline  of  the  ducts  ultimately  becomes  completely  annihilated,  and 
the  epithelioid  cells  are  seen  in  alveoli  formed  of  a  fibroid  tissue. 
The  question  arises  as  to  whether  the  epithelioid  cells,  which  consti- 
tute the  ultimate  cancerous  growth,  originated  from  the  epithelium 
normally  existing  within  the  ducts  of  the  gland,  which  in  the  process 
of  development  has  extended  beyond  the  ducts  into  the  surround- 
ing tissue  ;  or  whether  they  originated  in  the  connective  tissue — the 
proliferation  of  the  glandular  epithelium  being  merely  a  secondary 
process,  and  resulting  from  the  irritation  of  the  inter-glandular 
growth. 

In  those  rare  cases  in  which  cancer  occurs  primarily  in  situations 
where  no  epithelium  normally  exists,  as  in  the  medulla  of  bone  and 
in  lympathic  glands,  it  is  difficult  to  maintain  an  epithelial  origin. 
It  must  be  admitted,  however,  that  the  tendency  which  is  exhibited 
by  the  cells  of  cancerous  growths  to  maintain  the  type  of  the  epithe- 
lial structures  in  the  vicinity  of  which  they  grow,  is  greatly  in  favor 
of  the  view  that  they  are  derived  from  the  epithelium.  In  cancers 
situated  near  the  cutaneous  surfaces,  for  example,  the  cells  are  usually 
of  the  squamous  type,  whereas  in  those  growing  in  connection  with 
the  glands  of  mucous  membranes  they  more  commonly  resemble  the 
epithelium  of  the  gland.  It  must  be  borne  in  mind,  also,  that  the 
characters  of  young  ej)itheliura  are  by  no  means  well  defined.  It  is 
impossible  to  draw  a  line  of  demarcation  between  young  epithelial 
cells,  and  the  small  round  cells  which  are  so  numerous  in  the  grow- 
ing stroma  of  the  cancer.  It  would  appear  to  be  quite  in  accordance 
with  our  present  state  of  knowledge  to  admit  the  probability  of  tM^o 
different  modes  of  origin  of  the  epithelioid  cells  in  cancer — one  from 
epithelium,  and  the  other  from  connective  tissue;  in  the  former  case 
the  cells  being  more  strictly  epithelial,  such  as  are  met  w'ith  in  epi- 
thelioma; in  the  latter,  the  epithelial  characters  being  less  marked, 
as  in  many  forms  of  encephaloid  and  scirrhus. 

Epithelium  and  cells  belonging  to  connective  tissue  are  not  the 
only  elements,  however,  from  which  the  cells  of  cancer  may  originate. 
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Allusion  has  already  been  made  to  the  researches  of  Dr.  Creighton 
which  show  that  in  secondary  cancers  of  the  liver  the  elements  of 
the  cancer  originate  directly  from  the  liver-cells  by  a  process  of 
vacuolation  and  endogenous  growth.  (See  "  Development  of  New 
Formations.")  It  is  probable  that,  in  the  same  way,  the  cells  of 
other  tissues  will  be  found  capable  of  originating  cancer. 

The  stroma  of  cancer  is  partly  a  new  growth,  and  partly  the  pre- 
existing connective  tissue  of  the  part  in  which  the  cancer  originates. 
It  is  probably  in  the  main  a  new  formation,  and  the  pathology 
of  its  development  will  vary  with  that  of  the  origin  of  the  epithelial 
elements  of  the  cancer.  If  the  latter  originate  from  epithelium,  the 
stroma  may  be  regarded  as  the  result  of  the  irritation  of  the  con- 
nective tissue  by  the  infiltrating  epithelial  cells.  If,  on  the  other 
hand,  the  epithelial  elements  originate  from  connective  tissue,  the 
stroma  must  be  regarded  as  a  portion  of  the  product  of  the  connect- 
ive-tissue hyperplasia. 

The  cancers  in  their  growth  very  rarely  become  encapsuled,  but 
gradually  infiltrate  the  surrounding  structures.  This  process  of  in- 
filtration is  very  characteristic,  and  is  more  marked  in  cancer  than 
in  any  of  the  malignant  growths.  The  epitlielioid  elements  are  seen 
infiltrating  the  tissues  for  some  distance  around  the  confines  of  the 
tumor,  so  that  there  is  no  line  of  demarcation  between  it  and  the 
normal  structures. 

Secondary  Changes. — The  most  important  of  these  is  fatty 
degeneration.  This  always  occurs  to  a  greater  or  less  extent  in  all 
the  varieties  of  cancer.  The  more  rapid  the  growth,  the  earlier  does 
this  retrogressive  change  take  place,  and  the  greater  is  its  extent; 
hence  it  is  usually  most  marked  in  encephaloid.  It  produces  soften- 
ing of  the  growth,  which  is  often  reduced  to  a  pulpy  cream-like  con- 
sistence. Caseation,  pigmentation,  mucoid  and  colloid  degeneration 
may  also  occur.     Calcification  is  very  rarely  met  with. 

Varieties. — The  term  "cancer"  was  so  vaguely  applied  by  the 
older  pathologists — nearly  all  malignant  formations  being  included 
under  this  head — that  considerable  confusion  has  resulted  in  the  clas- 
sification of  cancerous  growths.  Peculiarities  in  situation,  structure, 
and  appearance  have  given  rise  to  special  names :  hence  the  terms 
"osteoid,"  " chondroid,"  "cystic"  "villous,"  and  " hmmatoid"  cancer. 
A  cancer  containing  large  quantities  of  pigment  was  described  as  a 
distinct  variety,  under  the  name  of  melanotic  cancer.  Melanotic 
cancer,  however,  is  comparatively  rare.     The  majority  of  tumors 
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which  are  thus  designated  are  in  reality  sarcomata.     (See  "Melanotic 
Sarcoma.") 

The  most  convenient  classification,  and  that  which  is  now  generally 
adopted,  divides  the  cancers  into  four  groups: — seh-rhous, fibrous,  or 
chronic  cancer;  encephaloid,  medullary,  or  acute  cancer;  colloid  or 
gelatiniform  cancer ;  and  epithelioma  or  cancroid.  This  division  is 
based  principally  upon  the  relative  proportion  of  the  stroma,  and 
upon  the  type  of  the  epithelial  elements. 


m 


Scirrhous   Cancer. 

Scirrhous,  fibrous,  or  chronic  cancer  is  characterized  by  the  large 
amount  of  its  stroma  and  by  the  chronicity  of  its  growth.     The 

slowness  in  the  development  of 
^^^-  ^^-  scirrhus    probably   accounts    in 

great  measure  for  the  peculiar- 
ities in  its  structure  and  phys- 
ical characters. 

The  epithelial  growth,  al- 
though at  first  it  may  be  lux- 
uriant, quickly  subsides.  The 
elements  soon  atrophy  and  un- 
dergo retrogressive  changes. 
They  are  most  abundant  in  the 
external  portions  of  the  tumor, 
where  growth  is  taking  place; 
in  the  central  portions  they  may  be  almost  entirely  wanting.  The 
accompanying  figures  (Figs.  45  and  46)  show  the  appearances  pre- 


Scirrhus  of  the  Mamma. — A  thin  section  from 
the  most  external  portions  of  the  tumor,  showing 
the  small-celled  infiltration  ("indifferent"  tissue) 
of  the  muscular  fibres  and  adipose  tissue  in  the 
neighborhood  of  the  gland.     X  200. 


Fig.  40. 


Scirrhus  of  the  Mamma. — A  portion  of  the  tumor  somewhat  internal  to  that  repre- 
sented in  Fig.  45,  showing  the  characteristic  alveolar  structure  of  the  cancer.     X  -00. 


sented  by  scirrhus  of  the  mamma  in  the  earlier  stages  of  its  develop- 
ment. 
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The  degeneration  of  the  epithelioid  elements  is  probably  owing  to 
the  excessive  growth  of  the  stroma,  and  to  the  subsequent  induration 
and  contraction  which  it  undergoes.  It  quickly  assumes  the  char- 
acters of  cicatricial  tissue,  and  becomes  hard  and  indurated.  This 
causes  obstruction  and  obliteration  of  the  blood-vessels  which  it  con- 
tains, and  it  is  probably  to  this  interference  with  the  vascular  supply 
that  the  arrest  in  the  development  of  the  cancer  is  owing.  The  whole 
of  the  central  portions  of  the  growth  may  thus  ultimately  consist 
simply  of  dense  fibroid  tissue  amongst  which  are  contained  atrophied 
epithelioid  cells  and  fatty  debris  (Fig.  47),  the  periphery  being  the 

Fig.  47. 


^i^MS^' 


«  3 

Scirrhus  of  the  3Tamma. — A  eection  from  the  more  central  portions  of  the  tumor, 
showing  the  atrophy  of  the  epithelioid  cells,  the  diminution  in  the  size  of  the  alveoli, 
the  fibroid  tissue,  and  the  fatty  debris,    a,  earlier  stage;  b,  more  advanced.     X  200. 

only  part  where  the  epithelial  structure  is  visible.  The  amount  of 
atrophy  and  contraction  varies  considerably  in  different  cases. 

The  physical  characters  of  scirrhus  are  in  the  same  way  due  to  the 
abundance  of  its  stroma.  The  growth  is  firm  and  hard,  and  it  is 
often  depressed  in  the  centre,  owing  to  the  contraction  of  the  fibroid 
tissue ;  this  is  very  characteristic  of  scirrhus  of  the  breast,  where  it 
causes  puckering  of  the  superjacent  structures.  On  section  the  tumor 
presents  a  grayish-white  glistening  surface,  sometimes  intersected 
with  fibrous  bands.  The  more  external  are  less  firm  than  the  central 
portions  of  the  growth,  and  yield,  on  scraping,  a  juice  which  is  rich 
in  nucleated  cells,  free  nuclei,  and  granules. 

Scirrhus  is  most  commonly  met  with  in  the  female  breast,  and  in 
the  alimentary  canal — especially  in  the  jDylorus,  oesophagus,  and  rec- 
tum. It  also  occurs  in  the  skin.  It  is  usually  a  primary  tumor, 
whilst  the  secondary  growths  to  which  it  gives  rise  are  commonly 
encephaloid. 

Encephaloid    Cancer. 

Encephaloid,  medullary,  or  acute  cancer  is  very  closely  allied  to 
the  preceding,  from  which  it  differs  merely  in  the  greater  rapidity  of 
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its  growth,  and  the  consequent  small  amount  of  its  stroma,  and  the 
softness  of  its  consistence.  Encephaloid  and  scirrhus  cannot  be  re- 
garded as  in  any  way  constituting  distinct  varieties  of  cancer.  There 
are  all  intermediate  stages  between  them,  and  the  differences  in  the 
rapidity  of  their  growth,  and  consequently  in  their  structure  and 
physical  characters,  constitute  their  only  distinctive  features. 

The  epithelial  growth  in  encephaloid  is  rapid  and  abundant,  and 
the  cells  quickly  undergo  fatty  degeneration,  so  that  often  more  free 

nuclei  than  cells  are  visible.     The 
-^^*^-  ^^-  proportion  of  stroma  is  very  small, 

-^^  and,  owing    to   the   rapidity   of   its 

"'""  "■    -      growth,  it  is  much  less  fibrous  than 

^  that  of  scirrhus,  and  does  not  un- 

dergo a  similar  cicatricial  contrac- 
-  tion.     (Fig.  48.)     The  blood-vessels 

are  very  abundant,  and,  the  tissue 
supporting  them  being  soft  and  non- 
resistant,  hemorrhage  readily  takes 
place. 

Encephaloid  Cancer.  ¥iom  a.  Becondtiry  can-  EuCCphaloid     CaUCer     is     of  a    Soft 

cer  of  the  liver.  Showing  the  large  size  of  the     braiu-likc      COUSisteUCe,     the      CCUtral 

alveoli  and  the  thinness  of  their  walls.  In  the 

latter  small  cells  are  visible.  The  large  epi-    portious,   whcre   fatty   degeneration 

thelioid  cells  are  commencing  to  undergo  fatty     ^g   ^^^^   advaUCed,  oftCU    beiuP;    COm- 

metamorphosis.     X  200.  '  '^ 

pletely  diffluent.  The  tumor  is  often 
more  or  less  lobulated.  On  section,  it  presents  a  white  pulpy  mass, 
much  resembling  brain-substance  which  is  often  irregularly  stained 
with  extravasated  blood. 

Encephaloid  is  most  frequently  met  with  in  internal  organs,  as  a 
secondary  growth.  It  also  sometimes  occurs  primarily,  in  the  artic- 
ular ends  of  bones,  in  the  eye,  in  the  testis,  and  in  other  parts.  Many 
growths  formerly  described  as  encephaloid  cancer,  are  soft  sarcomata. 
(See  "  Round-celled  Sarcoma.") 


Colloid    Cancer. 

The  growths  described  under  the  name  of  colloid,  alveolar,  or  gela- 
tiniform  cancer,  although  sometimes  regarded  as  constituting  a  dis- 
tinct variety  of  cancer,  are  simply  one  of  the  preceding  forms  \\hich 
have  undergone  a  mucoid  or  colloid  change.  The  frequency  with 
which  non-cancerous  growths  which  have  undergone  these  forms  of 
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degeneration  have  been  confounded  witli  colloid  cancer  has  already 
been  alluded  to.     (See  "  Colloid  Degeneration.") 

The  alveolar  structure  in  colloid  cancers  is  very  marked.  The 
alveoli  have  very  thin  walls;  they  are  large,  distinct,  and  more  or 
less  spherical  in  shape.  This  large  size  and  distinctness  of  the  alveoli 
is  owing  to  their  distension  with  the  softened  substance.  Within 
them  is  contained  the  gelatinous  colloid  material,  which  is  a  glisten- 
ing, translucent,  colorless,  or  yelloAvish  substance,  of  the  consistence 
of  thin  mucilage  or  size-gelatin.  In  the  main  it  is  perfectly  structure- 
less; within  it,  however,  are  embedded  a  varying  number  of  epi- 
thelioid cells,  which  also  contain  the  same  gelatinous  substance.  (Fig. 
49.)  These  cells  present  a  peculiar  appearance  : — they  are  large  and 
spherical  in  shape,  and  are  distended  with  drops  of  the  same  gelat- 
inous material  as  that  in  which  they  are  embedded.  (See  Fig.  49.) 
Many  of  them  display  a  lamellar  surface,  their  boundary  being 
marked  by  concentric  lines.  It  would  appear  that  the  colloid  change 
commences  in  the  cells,  which  become  gradually  destroyed  in  the 


Colloid  Cancer.    Showing  the  large  alveoli,  within  which  is  contained  the  gelatinous 
colloid  material.     X  300.    (Rindfieisch.) 


process.  In  other  cases  the  cells,  with  the  exception  of  slight  fatty 
metamorphosis,  are  but  little  affected,  and  the  substance  distend- 
ing the  alveoli  is  more  viscid  and  mucoid  in  character.  This  is 
due  to  a  mucoid  degeneration  of  the  intercellular  substance,  rather 
than  to  a  colloid  change  commencing  in  the  cells.  (See  "  Mucoid 
Degeneration.") 
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Colloid  cancer  is  most  frequently  met  with  in  the  stomach,  in  the 
intestine,  in  the  omentum,  and  in  the  peritoneum. 


Epithelioma. 

Epithelioma,  cancroid,  or  ejyitheUal  cancer  must  be  regarded  as 
constituting  a  much  more  distinct  variety  of  cancer  than  either  of  the 
preceding.  It  diifers  from  these  in  always  growing  in  connection 
with  a  cutaneous  or  mucous  surface,  and  in  its  epithelial  elements 
closely  resembling  the  squamous  variety  of  epithelium. 

The  cells  of  epithelioma  are  in  the  main  indistinguishable  from 
those  met  with  on  the  cutaneous  surfaces,  and  on  the  mucous  mem- 
brane of  the  mouth.  They  vary  in  size  from  g-^^-  to  y^Vo  of  an  inch 
in  diameter,  the  average  being  ^■^.  They 
contain  usually  a  single  nucleus;  fre- 
quently, however,  the  nuclei  are  multiple. 
(Fig.  50.)  They  are  often  considerably 
flattened  and  distorted  in  shape,  owing  to 
the  pressure  to  which  in  their  growth 
they  are  subjected,  but  they  never  present 
those  numerous  varieties  in  outline  which 
are  met  with  in  the  other  varieties  of 
cancer,  neither  do  they  exhibit  the  same 
marked  tendency  to  undergo  fatty  degen- 
eration. The  arrangement  of  these  cells 
is  peculiar : — some  of  them  are  situated  in  irregular  tubular-shaped 
lobules ;  others  are  less  regularly  grouped  in  masses  of  various  sizes 
amongst  the  meshes  of  a  stroma.  As  the  cells  increase  in  number 
they  tend  to  become  arranged  concentrically  in  groups  so  as  to  form 
globular  masses.  These  masses  are  the  "  concentric  globes,"  or  "  ejyi- 
thelial  nests,"  which  are  so  commonly  met  with  wherever  squamous 
epithelium  is  undergoing  rapid  growth,  and  are  so  especially  charac- 
teristic of  epithelioma.  As  the  epithelium  multiplies,  the  peripheral 
layers  of  cells  become  flattened  by  pressure  against  the  surrounding 
structures,  whilst  those  in  the  centre  remain  more  or  less  spherical  in 
shape,  like  those  of  the  deeper  layers  of  the  e])idermis.  (Fig.  51.) 
The  cells  may  be  so  closely  packed  as  ultimately  to  become  hard 
and  dry  like  those  of  the  nails  and  hair,  and  the  globes  are  then 
of  a  brownish-yellow  color  and  of  a  firm  consistence.  These  globes 
are  often  large  enough  to  be  readily  visible  to  the  naked  eye,  and, 


Cells  from  an  Epithelioma  of  tin 
X  250. 
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owing   to   the  arrangement  of  the  epidermic  scales,  they  nsually 
present  a  fibrous  appearance. 

Pig.  51. 


Epithelimna  of  the  Lip.    Showing  the  concentric  globes  of  epithelial  cells.     X  100. 

The  stroma  presents  every  variation  between  rapidly  growing  em- 
bryonic and  an  incompletely  fibrillated  tissue.  It  may  be  tolerably 
abundant,  or  almost  entirely  wanting.  It  rarely  forms  snch  a  marked 
alveolar  structure  as  that  which  characterizes  the  other  varieties  of 
cancer,  but  usually  consists  simply  of  a  small-celled  infiltration  sur- 
rounding the  epithelial  elements,  which  may  ultimately  become  de- 
veloped into  a  more  or  less  completely  fibrillated  tissue.     (Fig.  52.) 

With  regard  to  the  development  of  epithelioma,  there  can  be  no 
doubt  that  its  epithelial  elements  are  derived  from  the  epithelium  of 
the  skin  or  mucous  membranes,  or  from  that  of  the  glands  which 
are  situated  in  these  tissues.  The  growth  commences  by  a  prolifera- 
tion of  this  epithelium,  which  as  it  increases  becomes  heterologous, 
extending  beyond  the  normal  limits  into  the  subjacent  connective 
tissue,  and  even  into  muscle,  bone,  and  other  structures  (Fig.  52) ; 
and  it  is  this  heterologous  development  of  epithelium  which  is  the 
essential  characteristic  of  epithelioma.  This  extension  of  the  epithe- 
lium into  the  subjacent  connective  tissue  produces  in  the  latter  an 
irritative  growth,  and  thus  the  groups  of  epithelial  elements  are 
always  surrounded  by  a  small-celled  ("  indifferent")  tissue,  the  small- 
celled  growth  preceding  the  epithelial  invasion.     (Fig.  52.) 
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Epithelioma  usually  presents  itself  in  the  first  place  either  as  a 
small  foul  ulcer  with  indurated  edges,  or  as  a  subcutaneous  induration 


Fig.  52. 


Epilhehoma  of  the  Tongue  A  thin  \ertical  section,  showing  the  excessive  epithelial 
growth  upon  the  surface  of  the  papilla,  an  J  the  extens..on  of  the  ep.thel.al  elements 
into  the  subjacent  connective  tissue.  The  sub-eplthelial  tissue  is  infiltrated  with  small 
("indifferent")  cells,  amongst  which  are  seen  the  epithelial  elements  both  single  and 
forming  concentric  globes.     X  100. 

or  nodule  which  subsequently  ulcerates.  The  surface  of  the  ulcer  is 
frequently  papillated  and  villous,  OM'ing  to  the  irregular  growth  of 
the  corium.  The  tumor  itself  is  firm  in  consistence,  often  more  or 
less  friable,  and  on  section  presents  a  grayish-white  granular  surface, 
sometimes  intersected  with  lines  of  fibrous  tissue.  The  cut  surface 
yields  on  pressure  a  small  quantity  of  turbid  liquid,  and  in  many 
cases  also  a  peculiar,  thick,  crumbling,  curdy  material  can  be  ex- 
pressed, which  often  comes  out  in  a  worm-like  shape  like  the  seba- 
ceous matter  from  the  glands  of  the  skin.  This  latter  is  very  cliar- 
acteristic.     It  is  composed  of  epithelial  scales,  and  on  being  mixed 
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with  water  it  does  not  diffuse  itself  like  the  juice  of  other  cancers, 
but  separates  into  minute  visible  particles.  If  it  is  very  abundant, 
the  cancer  is  soft  and  friable,  and  the  material  can  be  seen  in  the  cut 
surface  as  small  scattered  opaque  dots. 

Epithelioma  has  its  primary  seat  in  the  immediate  vicinity  of  the 
cutaneous  or  mucous  surfaces ;  and  it  appears  in  many  cases  to  owe 
its  origin  to  some  external  source  of  irritation.  It  is  most  frequently 
met  with  in  the  lower  lijD  at  the  junction  of  the  skin  and  mucous 
membrane,  on  the  tongue,  prepuce,  scrotum  ("  chimney-sweep's  can- 
cer"), labia,  eyelids,  cheeks,  and  in  the  uterus  and  bladder.  As  it 
extends  it  may  involve  any  tissue ;  lymphatic  glands,  muscle,  bone, 
and  tendon  may  be  alike  implicated.  It  very  rarely  occurs  in  internal 
organs. 

Cylindrical  Epithelioma. — This  term  has  been  applied  to  those 
forms  of  epithelioma  which  grow  from  mucous  membranes  with 
columnar  (cylindrical)  epithelium,  as  from  those  of  the  stomach  and 
intestines.  In  these  tumors  the  epithelial  elements  are  similar  to 
those  of  the  mucous  membrane  from  which  they  grow.  They  are 
cylindrical  in  shape,  and  are  often  arranged  on  the  walls  of  the 
alveoli  in  a  manner  precisely  analogous  to  that  of  the  columnar  epi- 
thelium on  the  mucous  surface.  There  is  rarely  a  formation  of  con- 
centric globes,  and  the  growths  are  of  a  soft  and  often  gelatinous 
consistence.  The  distinction  between  these  and  simple  adenomata  is 
often  exceedingly  difficult. 


Clinical  Chaeactees  of  the  Cancees. — In  speaking  of  the 
clinical  characters  of  the  cancers,  it  is  important  in  the  first  place 
to  make  a  distinction  between  epithelioma  and  the  other  varieties. 
Epithelioma,  as  far  as  its  malignancy  is  concerned,  occupies  a  very 
inferior  position  to  scirrhus,  encephaloid,  and  colloid.  These  latter 
varieties  of  cancer  possess  in  the  highest  degree  malignant  proper- 
ties. They  extend  locally,  invading  indiscriminately  the  tissues 
amongst  which  they  grow,  and  reproduce  themselves  in  the  lymphatic 
glands  and  in  internal  organs.  In  the  process  of  dissemination, 
however,  they  present  some  peculiarities  which  distinguish  them  from 
growths  which  are  sometimes  equally  malignant — viz.,  the  sarcomata. 
The  cancers  are  characterized  by  their  great  tendency  to  reproduce 
themselves  in  the  neighboring  lymphatic  glands.     This  implication 
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of  the  lymphatics  is  much  more  marked  than  in  the  sarcomata,  in 
which  it  but  comparatively  rarely  occurs,  and  this  is  probably  owing 
to  the  communication  of  the  lymphatic  vessels  with  the  alveolar 
spaces  of  the  cancerous  growth.  The  general  dissemination  in  in- 
ternal organs,  on  the  other  hand,  is  often  effected  much  less  readily 
in  cancer  than  in  sarcoma,  and  the  course  of  the  former  is  therefore 
sometimes  more  protracted  than  that  of  the  latter.  This  difference 
is  explained  by  the  difference  in  the  distribution  of  their  blood- 
vessels :  in  cancer,  these  are  contained  in  the  stroma  and  very  rarely 
come  into  contact  with  the  cells  of  the  growth ;  whereas,  in  the  sar- 
comata, they  ramify  amongst  the  cells,  and,  their  walls  being  com- 
posed of  thin  embryonic  tissue  like  that  of  the  growth  which  they 
supply,  dissemination  through  the  medium  of  the  blood  is  rapidly 
and  readily  effected.  In  cancer,  the  lymph  being  so  important  a 
medium  of  infection,  the  reproduction  of  the  growths  in  internal 
organs  may  be  considerably  delayed ;  the  progress  of  the  disease 
becomes  arrested  by  the  lymphatic  glands,  and  its  further  dissemina- 
tion is  often  only  effected  after  these  have  become  very  generally 
and  extensively  involved. 

With  regard  to  the  difference  in  the  clinical  characters  of  these 
three  varieties  of  cancer,  the  dissemination  of  encephaloid  takes 
place  much  more  rapidly  than  that  of  scirrhus,  owing  to  the  greater 
rapidity  of  its  growth,  its  greater  vascularity,  and  the  greater  activity 
of  its  epithelial  elements.  Colloid  is  somewhat  inferior  in  the  degree 
of  its  malignancy  to  both  scirrhus  and  encephaloid. 

Epithelioma  is  of  all  the  cancers  much  the  least  malignant.  It 
extends  locally,  and  may  affect  the  neighboring  lymphatics,  but  it 
comparatively  rarely  reproduces  itself  in  internal  organs.  This  is 
probably  owing  to  the  size  and  character  of  its  epithelial  elements, 
which  render  them  much  less  liable  to  be  transmitted  by  the  blood 
and  lymph-streams  than  are  the  cells  of  the  other  varieties  of  cancer. 

In  all  the  varieties  of  cancer  there  is  a  tendency  for  the  secondary 
growths  to  repeat  the  characters  of  the  primary  one.  This  is  most 
marked  in  epithelioma.  This,  in  reproducing  itself,  invariably  main- 
tains its  primary  characters.  In  scirrhus,  the  secondary  growths  in 
internal  organs  are  usually  more  rapidly  developed  than  the  primary 
tumor ;  they  are  consequently  softer  and  more  vascular,  and,  in  ac- 
cordance with  the  distinction  which  has  been  made  between  scirrhus 
and  encephaloid,  they  must  be  regarded  as  belonging  to  the  latter 
variety  of  cancer. 
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CHAPTER  XXIII. 

THE    MYOMATA,  NEUROMATA,   AND   ANGIOMATA. 

The   Myomata. 

The  myomata  are  tumors  consisting;  of  muscular  tissue.  A  new 
formation  of  muscle  has  been  already  described  as  being  frequently 
associated  with  the  ordinary  process  of  hypertrophy,  both  of  striated 
and  of  non-striated  muscle — a  simple  hyperplasia  of  the  elements  of 
the  muscle  accompanying  the  increase  in  their  size.  (See  "  Hyper- 
trophy.") 

Structure. — The  myomata  consist  either  of  striated  or  of  non- 
striated  muscle.  The  former  are  exceedingly  rare,  only  two  or  three 
examples  having  been  recorded,  and  these  were  congenital. 

The  myomata  of  non-striated  muscle  consist,  like  the  physiological 
tissue,  of  elongated  spindle-cells  with  rod-shaped  nuclei,  more  or  less 
isolated  or  grouped  into  fasciculi  of  various  sizes,  Avith  a  varying 
quantity  of  connective  tissue.  The  connective  tissue  is  often  exceed- 
ingly abundant,  especially  in  old  tumors,  so  much  so  that  these 
growths  in  the  uterus — where  they  most  frequently  occur — have 
commonly  been  known  as  "■  fibroid"  tumors.  The  muscular  elements 
either  present  a  more  or  less  regular  arrangement,  or  pass  in  all  direc- 
tions through  the  tumor.  The  blood-vessels,  which  are  usually  not 
numerous,  are  distributed  in  the  connective  tissue. 

Development. — The  myomata  probably  always  originate  from 
muscle :  they  are  therefore  homologous  growths.  They  may  form 
distinctly  circumscribed  tumors  surrounded  by  a  fibrous  capsule,  or 
constitute  ill-defined  irregular  masses  in  the  midst  of  the  muscular 
tissue  in  which  they  grow.  They  not  infrequently  become  peduncu- 
lated and  form  polypi,  especially  in  the  uterus. 

Secondary  Changes.— Of  these,  the  most  frequent  is  calcifica- 
tion. Hemorrhage,  mucoid  softening,  and  the  formation  of  cysts, 
are  also  occasionally  met  with. 

Myomata  are  most  frequently  met  with  in  the  uterus.     They  may 
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also  occur  in  the  prostate,  in  the  oesophagus,  and  in  the  stomach  and 
intestines. 

Myoma  of  Uter^us. — The  uterus  is  by  far  the  most  frequent  seat 
of  rayomata,  and  here  they  constitute  the  so-called  "uterine  fibroid." 
In  many  of  these  muscular  tumors  of  the  uterus  there  is  a  large 
proportion  of  connective  tissue  ;  hence  the  terra  "  fibroid."  This  is 
especially  the  case  in  older  growths.  Those  newly  developed,  how- 
ever, consist  almost  entirely  of  true  muscular  tissue.  They  either 
form  firm  hard  masses,  embedded  in  the  uterine  walls,  or  project  into 
the  uterine  or  abdominal  cavities.  When  projecting  into  the  uterus 
they  constitute  a  common  form  of  uterine  polypus.  These  tumors 
are  often  multiple.  Their  growth  is  slow.  The  older  ones  are  liable 
to  become  calcified.  They  also  sometimes  undergo  mucoid  softening 
which  gives  rise  to  the  formation  of  cysts  in  the  tumor. 

Clinical  Characters. — Clinically,  the  myomata  are  perfectly 
innocent. 

The   Neuromata. 

The  neuromata  are  tumors  consisting  almost  entirely  of  nerve- 
tissue.  The  term  "neuroma"  has  been  applied  to  many  growths  found 
in  connection  with  nerves : — fibrous  and  gummy  tumors  growing 
within  the  nerve-sheath,  and  many  myomata,  have  been  included 
under  this  head.  True  neuroma,  however,  is  rarely  met  with,  and  is 
amongst  the  least  frequent  of  all  the  new  formations. 

Structure. — The  neuromata  most  commonly  consist  of  ordinary 
medullated  nerve-fibres;  they  therefore  resemble  in  structure  the 
cerebro-spinal  nerves,  from  which  they  most  frequently  grow.  Yir- 
chow  has  also  described,  as  exceedingly  rare  formations,  tumors  com- 
posed of  non- medullated  fibres  and  of  ganglionic  nerve-tissue. 

Development. — The  neuromata  always  originate  from  pre-exist- 
ing nerve-tissue, — either  from  the  cranial  or  from  the  sj^inal  nerves. 
Their  growth  is  slow ;  they  rarely  attain  a  large  size,  but  usually  exist 
as  small  single  nodules. 

The  most  frequent  seat  of  these  growths  is  the  extremities  of  divided 
nerves,  where  they  are  sometimes  found  after  amputations.  They 
exist  in  this  situation  as  spherical  or  elongated  enlargements  of  the 
divided  extremity  of  the  nerve ;  and  they  are  usually  intimately  con- 
nected with  the  cicatricial  tissue  of  the  stump,  from  which  they  can 
only  with  difficulty  be  isolated.  They  may  also  occur  in  the  course 
of  the  nerves  in  any  situation,  either  as  single  or  multiple  nodules. 
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Clinical  Charactees. — Clinically,  the  neuromata  are  perfectly 
innocent  tumors.     They  always  cause  considerable  pain. 


The  Angiomata. 

The  angiomata,  or  vascular  tumors,  are  tumors  consisting  of  blood- 
vessels held  together  by  a  small  amount  of  connective  tissue.  They 
include  the  various  forms  of  nsevi,  the  erectile  tumors,  and  aneurism 
by  anastomosis.  They  may  be  divided  into  two  classes — the  simple 
angiomata,  in  which  the  new  vessels  resemble  normal  arteries,  veins, 
or  capillaries;  and  the  cavernous  angiomata,  in  which  the  blood  cir- 
culates in  a  cavernous  structure  similar  to  that  of  the  corpus  caver- 
nosum  penis. 

Simple  Angiomata. — These  include  the  various  forms  of  nsevi, 
and  telangiectasis.  They  consist  of  tortuous  and  dilated  blood-vessels, 
held  together  by  a  small  quantity  of  connective  and  adipose  tissue. 
The  vessels  are  most  of  them  of  new  formation ;  some,  however,  may 
be  the  original  vessels  of  the  part  which  have  become  considerably 
enlarged.  They  most  commonly  partake  of  the  nature  of  capillaries, 
but  in  other  cases  the  arterial  or  venous  characters  predominate. 
These  growths  are  usually  small,  superficial,  slightly  elevated  masses ; 
although  they  sometimes  form  larger  tumors.  Their  color  is  red, 
violet,  or  purple,  according  to  the  character  of  the  blood  which  they 
contain.     The  first  named  is  much  the  most  frequent. 

Cavernous  Angiomata. — These  include  the  venous  vascular 
tumors,  erectile  tumors,  and  aneurism  by  anastomosis.  They  con- 
sist of  an  erectile  cavernous  tissue,  closely  resembling  that  of  the 
corpus  cavernosum  penis.  The  growth  is  made  up  of  irregular  fibrous 
alveoli,  which  communicate  freely  with  one  another,  and  are  lined 
with  an  endothelium  similar  to  that  of  the  veins.  These  spaces  are 
distended  with  blood,  usually  venous,  which  is  supplied  to  them  by 
numerous  tortuous  vessels,  and  circulates  in  them  with  varying  de- 
grees of  rapidity.  These  growths  are  commonly  of  a  bluish  color. 
They  may  be  diifuse,  or  form  distinctly  circumscribed  tumors.  They 
often  exhibit  distinct  pulsation.  Their  favorite  seat  is  the  skin  and 
subcutaneous  tissue.  They  may  also  occur  in  the  orbit,  in  muscle, 
and  in  the  liver,  spleen,  and  kidneys. 
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CYSTS. 

In  addition  to  the  new  growths  ah'eady  described,  there  i^  a  large 
class  of  formations,  many  of  which  cannot  be  regarded  as  "tumors"  in 
the  strict  application  of  this  term.    These  are  the  cysts  or  cystic  tumors. 

A  cyst  is  a  cavity  containing  liquid  or  pultaceous  material,  which 
is  separated  from  the  surrounding  structures  by  a  more  or  less  distinct 
capsule.  It  may  be  a  new  formation,  or  a  pre-existing  structure 
which  has  become  distended  by  its  own  secretion,  or  by  extravasation 
into  it.  The  former,  only,  comes  within  the  category  of  new  growths, 
although,  for  the  sake  of  convenience,  it  will  be  advisable  to  consider 
them  both  under  one  head. 

There  are  thus  two  principal  modes  by  which  cysts  originate — one, 
the  most  frequent,  by  the  gradual  accumulation  of  substances  within 
the  cavities  of  pre-existing  structures,  which  are,  for  the  most  part, 
products  of  their  own  formation,  being  in  some  cases  a  secretion,  and 
in  others  a  cell-growth ;  the  other,  by  the  independent  formation  of 
a  cyst  in  the  tissue. 

The  accumulation  of  secretions  and  of  other  j^t'oducts  within  pre- 
existing cavities  may  be  effected  in  the  three  following  ways : — 

1st.  By  the  retention  of  the  normal  secretion  owing  to  the  closure 
of  the  excretory  ducts — as  so  often  occurs  in  sebaceous  glands. 

2d.  By  excessive  secretion,  the  cavity  being  unprovided  with  an 
excretory  duct — as  in  the  formation  of  a  bursa. 

3d.  By  the  extravasation  of  blood  into  the  cavity — as  in  heema- 
tocele. 

The  independent  formation  of  a  cyst  may  take  place — 

1st.  By  the  softening  and  liquefaction  of  the  tissues  in  some  par- 
ticular part,  owing  to  mucoid  or  fatty  changes.  The  tissues  around 
the  softened  matters  become  condensed,  and  ultimately  form  a  kind 
of  cyst- wall. 

2d.  By  the  enlargement  and  fusion  of  the  spaces  in  connective 
tissue,  and  the  accumulation  of  fluids  within  them.     The  surrounding 
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tissue  becomes  condensed,  and  forms  a  cyst-wall ;  and  this  may,  in 
some  cases,  become  lined  with  secreting  cells. 

3d.  By  the  formation  of  a  cyst-wall  around  foreign  bodies,  para- 
sites, or  extra vasated  blood. 

Structure. — The  wall  of  the  cyst  will  vary  in  its  nature  according 
as  it  is  a  pre-existing  or  a  newly-formed  tissue.  In  the  former  case, 
it  will  possess  an  epithelial  lining  which  will  present  the  same  char- 
acters as  that  of  the  gland,  serous  membrane,  or  other  structure,  from 
which  the  cyst  originated.  If  the  cyst  is  a  new  growth,  it  rarely 
possesses  an  epithelial  lining,  but  consists  simply  of  a  fibrous  capsule. 
The  cyst-wall  is  sometimes  firmly  connected  with  the  adjacent  parts, 
so  that  it  can  only  with  difficulty  be  separated ;  in  other  cases,  the 
union  is  much  less  intimate.  Instead  of  being  a  distinct  structure, 
it  may  be  simply  the  surrounding  tissue  which  has  become  dense  and 
fibrous  in  character. 

The  contents  of  cysts  are  very  various,  and  may  serve  as  a  basis 
for  their  classification.  In  the  retention  cysts,  they  will  vary  with 
the  nature  of  the  normal  secretion ;  serum,  sebaceous  matter,  saliva, 
milk,  seminal  fluid,  and  other  substances  are  thus  found  in  these 
cysts,  more  or  less  altered  in  character  from  being  retained  in  a  closed 
cavity.  In  the  exudation  cysts,  serum  is  the  most  frequent  con- 
stituent; and  in  extravasation  cysts,  blood.  In  those  cysts  which 
originate  from  the  softening  and  breaking  down  of  tissue,  the  con- 
tents are  the  products  of  retrogressive  tissue-metamorphosis,  and 
usually  consist  largely  of  mucin,  fatty  matters,  and  serum. 

Secondary  Changes. — These  may  take  place  in  the  wall  of  the 
cyst,  or  in  its  contents.  The  cyst-wall  itself  may  become  the  seat  of 
new  growths,  and  produce  secondary  cysts,  villous,  glandular,  and 
other  structures  : — this  occurs  in  many  compound  ovarian  cysts.  It 
may  also  be  the  seat  of  an  inflammatory  process,  which  terminates  in 
suppuration  and  granulation,  and  by  this  means  the  cyst  frequently 
becomes  obliterated,  its  contents  being  either  absorbed  or  discharged 
externally,  and  the  cavity  closing  by  granulation.  Calcification  and 
ossification  of  the  wall  may  also  occur.  The  contents  of  cysts 
undergo  various  changes,  owing  to  their  retention  in  a  closed  cavity. 
The  secretions  become  altered  in  character,  thickened  and  viscid. 
Epithelial  elements  undergo  fatty  changes,  and  so  give  rise  to  cho- 
lesterine  crystals.     Calcification  of  the  contents  is  also  common. 

Cysts  may  be  simple  or  compound.  A  simple  cyst  consists  of  a 
single  loculus.     A  compound  or  multilocular  cyst  is  one  consisting  of 
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numerous  loculi,  wliicli  either  communicate  with  one  another,  or 
remain  isolated.  Another  variety  of  compound  cyst  consists  of  a 
cyst  with  endogenous  groM'ths,  the  larger  cyst  having  others  growing 
from  its  walls.  A  compound  cyst  may  become  a  simple  one  by  the 
destruction  of  its  walls. 

Cysts  are  frequently  associated  with  other  growths;  hence  the  terms 
"  cystic-sarcoma,"  "  cystic-cancer "  &c.  It  is  especially  in  those 
growths  which  originate  in  glandular  structures,  as  in  the  mamma, 
testicle,  and  ovary,  that  this  combination  is  met  with.  The  cystic 
development  may  almost  entirely  obliterate  the  structure  of  the 
tumor  in  which  it  takes  place,  so  that  ultimately  the  latter  becomes 
converted  into  a  combination  of  cysts.  In  other  eases  large  portions 
of  the  tumor  grow  into  the  cystic  cavities.  Considerable  difficulty  is 
thus  not  unfrequently  caused  in  determining  the  nature  of  the  original 
growth. 

Classification. — Cysts  may  be  most  conveniently  classified 
according  to  their  mode  of  origin,  thus  : — 

CLASSIFICATION  OF  CYSTS. 

I.   Cysts  formed  by  the  accumulation  of  substances  within  the  cavities 
of  pre-existing  structures. 

A.  -   Retention  Cysts. — Cysts  resulting  from  the  retention  of 

normal  secretions.     These  include — 

a.  Sebaceous  Cysts. — These  are  formed  by  the  retention  of 
secretions  in  the  sebaceous  glands.  Such  are  come- 
dones and  atheromatous  tumors. 

/S.  Mucous  Cysts. — These  are  formed  by  the  retention  of 
secretions  in  the  glands  of  mucous  membranes. 

y.  Cysts  fi'om  the  retention  of  secretions  in  other  ^^cwfe,  in- 
cluding— Ranula,  from  occlusion  of  the  salivary  ducts ; 
Encysted  Hydrocele,  from  occlusion  of  the  tubuli  testis; 
cysts  in  the  mammary  gland,  from  obstruction  of  the 
lacteal  ducts ;  simple  and  some  compound  cysts  of  the 
ovary,  from  dilatation  of  the  Graafian  follicles;  and 
simple  cysts  of  the  liver  and  kidneys. 

B.  Exudation  Cysts. — Cysts  resulting  from  excessive  secre- 

tion in  cavities  unjsrovided  with  an  excretory  duct. 
These  include  Bursse,  Ganglia,  Hydrocele,  and  many 
cysts  in  the  broad  ligament. 
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C.     ExTHAVASATiON  Cysts. — Cysts  resulting  from  extrava- 
sation into  closed  cavities.     These  include  Hsematocele, 
and  some  other  forms  of  sanguineous  cysts. 
II.   Cysts  of  independent  origin. 

A.  Cysts  from  Softening  of  Tissues. — These  are  especially 

common  in  new  formations,  as  in  enchondroma,  lipoma, 
sarcoma,  &c. 

B.  Cysts  from  Expansion  and   Fusion  of  Spaces  in 

Connective  Tissue. — These  include — 
a.     Bursce,  originating  from  irritation  and  exudation  into  the 

tissues. 
/5.     Serous  cysts  in  the  neck  (often  congenital). 
y.     Many  compound  ovarian  cysts} 

C.  Cysts  formed  around   Foreign  Bodies,  Extra va- 

SATED  Blood,  and  Parasites. 

D.  Congenital  Cysts. — These  include  many  Dermoid  cysts. 

These  appear  often  to  be  the  remains  of  blighted  ova. 
They  contain  fatty  matters,  hair,  teeth,  bones,  &c. 
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inflammation. 


The  morbid  processes  which  have  thus  far  been  described  have 
been  mainly  characterized  by  some  alteration  in  the  normal  nutrition 
of  the  histological  elements  ;  either  by  a  diminution  in  their  nutritive 
activity — as  in  atrophy  and  the  degenerations,  or  by  an  increase — as 
in  hypertrophy  and  the  new  formations.  In  the  process  of  inflamma- 
tion an  alteration  in  nutrition  also  plays  a  prominent  part ;  but  changes 
■in  the  blood-vessels  and  in  the  circulation  are  its  essential  and  most 
important  constituents.^ 

1  See  Dr.  Wilson  Fox,  on  Cystic  Tumors  of  the  Ovary,  "Med.-Chir.  Soc. 
Trans.,"  vol.  xlvii. 

2  With   regard  to  the  general  pathology  of   Inflammation,  the  reader  is  es- 
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Inflammation  is  the  succession  of  changes  which  takes  place  in  a 
tissue  as  the  result  of  some  kind  of  injury,  provided  that  this  injury 
be  insufficient  immediately  to  destroy  its  vitality.  With  regard  to 
the  nature  of  the  injury,  it  may  consist  in  some  direct  irritation  of 
the  tissue,  either  by  mechanical  or  chemical  agents,  or  by  substances 
conveyed  to  it  by  means  of  the  blood-vessels  or  lymphatics ;  or  in  an 
indirect  irritation,  as  in  some  cases  of  inflammation  of  internal  organs 
arising  from  exposure  to  cold.  In  all  cases,  however,  some  injurious 
stimulation  of  the  tissue  precedes  the  occurrence  of  the  local  changes 
which  constitute  the  inflammatory  process. 

The  exact  nature  of  these  changes  has,  for  the  most  part,  been 
ascertained  during  the  past  eight  years,  mainly  owing  to  the  experi- 
mental researches  of  Professors  Cohnheim,  Strieker,  and  Burdon- 
Sanderson.  The  method  of  investigation  has  consisted  in  the  artificial 
production  of  inflammation  in  the  lower  animals,  and  the  observation 
of  the  process  as  thus  induced.     The  process  comprises — 

1st.    Changes  in  the  blood-vessels  and  circulation. 

2d.  Exudation  of  liquor  sanguinis  and  migration  of  blood-cor- 
puscles;  and 

3d.  Alterations  in  the  nutrition  of  the  inflamed  tissue. 

It  will  be  well,  in  the  first  place,  to  consider  each  of  these  sepa- 
rately, in  the  order  in  which  they  occur,  and  subsequently  to  endeavor 
to  point  out  how  far  a  causal  relation  exists  between  them. 

I.  Changes  in  the  Blood-vessels  and  Circulation, — 
Changes  in  the  blood-vessels  and  circulation,  resulting  in  increased 
vascularity,  have  ever  been  regarded  as  playing  a  most  important 
part  in  inflammation,  as  upon  them  principally  depend  those  signs 
of  the  process  which  are  most  obvious  during  life.  The  redness, 
heat,  and  swelling,  which  are  so  constantly  met  with  in  inflamed 
tissues,  are  in  great  measure  due  to  the  attendant  hypersemia.  The 
swelling,  however,  is  in  most  cases  dei^endent  rather  upon  the  effusion 
and  cell-growth  than  upon  the  over-fulness  of  the  blood-vessels. 

These  changes  in  the  blood-vessels  and  circulation  are  essential 
constituents  of  inflammation,  both  in  vascular  and  in  non-vascular 
tissues.  In  the  latter,  which  comprise  the  cornea  and  cartilage,  they 
take  place  in  the  adjacent  vessels  from  which  these  tissues  derive 

pecially  referred  to  the  works  of  Virchow,  Cohnheim,  Strieker,  and  Burdon- 
Sanderson.  The  most  able  article  by  Professor  Sanderson,  in  the  fifth  volume 
of  "  Holmes's  System  of  Surgery,"  contains  an  admirable  exposition  of  what  is 
known  on  the  subject. 


INFLAMMATION.  165 

their  nutritive  supply.  The  nature  of  these  vascular  changes  has 
been  studied  by  the  artificial  production  of  inflammation  in  trans- 
parent tissues,  in  which  the  circulation  can  be  readily  observed, — 
the  Aveb,  mesentery,  and  tongue  of  the  frog,  and  the  wing  of  the 
bat,  being  most  convenient  for  this  purpose.  The  phenomena,  as 
observed  in  the  mesentery  of  the  frog  which  has  been  previously 
curarized,  may  be  thus  briefly  described  : — 

The  first  effect  of  irritation  of  the  mesentery — mere  exposure  to 
the  air  being  sufficient  for  the  purpose — is  to  cause  dilatation  of  the 
arteries,  and  after  some  interval,  a  similar  dilatation  of  the  veins  and 
capillaries.  The  dilatation  of  the  arteries  commences  at  once,  and  is 
not  preceded  by  any  contraction.  It  gradually  increases  for  about 
twelve  hours,  and  is  accompanied  also  by  an  increase  in  the  length 
of  the  vessels,  so  that  they  become  more  or  less  tortuous.  This  en- 
largement of  the  blood-vessels  is  associated  at  the  commencement  of 
the  process  with  an  acceleration  in  the  flow  of  blood ;  this,  however, 
is  soon  followed  by  a  considerable  retardation  in  the  circulation,  the 
vessels  still  remaining  dilated.  These  alterations  in  the  rapidity  of 
the  blood-flow  cannot  be  owing  to  the  increase  in  the  calibre  of  the 
vessels,  which  remain  throughout  dilated. 

In  his  more  recent  researches  on  inflammation,  Cohnheim  has 
shown  that  the  dilatation  of  the  vessels  and  the  increased  velocity 
of  the  blood-current  which  ensue  immediately  after  the  infliction  of 
the  injury  are  only  temporary  and  accidental,  and  that  they  are  not 
necessarily  followed  by  the  retardation  of  the  circulation.  They  may 
even,  in  some  cases,  be  followed  by  contraction  before  the  permanent 
dilatation  commences.  The  dilatation  and  diminished  velocity,  on 
the  other  hand,  come  on  slowly,  and  are  permanent,  and  these  must 
be  regarded  as  the  proper  vascular  phenomena  of  inflammation. 
These  proper  phenomena  may  be  induced  without  the  previous  oc- 
currence of  the  accidental  ones.^ 

The  retardation  of  the  circulation  in  the  dilated  vessels  sometimes 
commences  somewhat  suddenly,  and  it  is  usually  first  observable  in 
the  veins.  It  gradually  increases,  until  ultimately  in  some  of  the 
capillaries  the  blood-stream  completely  stagnates.  This  constitutes 
the  condition  known  as  inflammatory  stasis. 

As  the  circulation  becomes  slower,  the  white  blood-corpuscles  (leu- 
cocytes) accumulate  in  the  veins.     Their  natural  tendency  to  adhere 

1  "  Neue  Untersuclumgen  iiber  die  Entziindung."     Cohnheim,  1873. 
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to  the  sides  of  the  vessel  is  increased,  so  that  they  may  nearly  fill 
the  tube.  At  the  same  time  they  exhibit  active  movements,  by 
means  of  wliich  they  penetrate  the  walls  of  the  vessels  and  pass  into 
the  surrounding  tissues.  Having  escaped,  they  continue  to  exhibit 
active  movements,  and  they  may  multiply  by  division.  The  red 
corpuscles  also  accumulate,  more  especially  in  the  capillaries,  and 
they  likewise  escape  through  the  walls  of  these  vessels,  although  in 
smaller  numbers  than  the  white.  The  mesentery  thus  becomes  so 
filled  with  escaped  corpuscles  that  but  little  else  is  to  be  distinguished. 
These  phenomena  will  be  described  under  the  head  of  "  Exudation 
of  Liquor  Sanguinis  and  Migration  of  Blood-Corpuscles." 

Stasis. — The  phenomena  of  stasis  can  be  better  studied  in  a  more 
localized  inflammatory  process,  such  as  may  be  produced  by  the 
application  of  some  irritating  agent — a  small  piece  of  nitrate  of  sil- 
ver, for  example— to  the  tongue  of  the  frog.  The  stagnation  of  the 
blood  which  ensues  is  described  by  Cohnheim  in  his  more  recent 
researches,  already  alluded  to,  as  being  most  marked  in  those  capil- 
laries which  are  situated  in  the  more  central  portions  of  the  inflamed 
area:  here  there  is  absolute  stasis  and  no  emigration  of  corpuscles 
takes  place.  Outside  this  there  is  an  area  in  which  the  blood  is  cir- 
culating very  slowly,  and  here  both  red  and  white  corpuscles  pass 
out  of  the  capillaries;  whilst  more  externally  still,  the  Avhite  cor- 
puscles only  escape  from  the  veins.  The  central  area,  which  usually 
dies,  is  thus  surrounded  by  an  enormous  number  of  red  and  white 
corpuscles ;  and  the  red  corpuscles  which  have  accumulated  in  this 
area  are  so  closely  packed  that  their  outlines  can  scarcely  be  dis- 
tinguished. 

II.  Exudation  of  Liquor  Sanguinis  and  Migration  of 
Blood-Corpuscles. — Another  constituent  of  the  inflammatory  pro- 
cess consists  in  the  exudation  of  the  liquor  sanguinis  and  the  migra- 
tion of  the  blood-corpuscles. 

a.  3Iigratlon  of  Blood- Corpuscles. — The  migration  of  the  white 
blood-corpuscles  (leucocytes)  through  the  walls  of  the  blood-vessels 
was  first  described,  although  very  incompletely,  by  Dr.  AV.  Addison 
in  1842.^  This  observer  stated  as  the  result  of  his  researches,  that  in 
inflammation  these  corpuscles  adhered  to  the  walls  of  the  vessels  and 
passed  through  them  into  the  surrounding  tissues.     In  1846  Dr. 

^"Experimental  and  Practical  Kesearches  on  Inflammation,''  Trans.  Prov. 
Med.  Association,  1842. 
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Augustus  Waller  described  more  fully  the  same  plieuomeuon,  and 
from  his  description  there  can  be  little  doubt  that  he  actually  observed 
the  emigration  of  the  corpuscles.^  Both  these  observers  concluded 
that  the  escaped  blood-corpuscles  became  pus-corpuscles.  Their 
observations,  however,  were  but  little  thought  of,  and  were  soon  for- 
gotten, and  it  was  not  until  1867,  when  similar  investigations  were 
instituted  quite  independently  by  Professor  Cohnheim,  of  Berlin — 
to  whose  minute  researches  we  must  ascribe  most  of  our  present 
knowledge  on  this  subject — that  the  emigration  of  blood-corpuscles 
came  to  occupy  an  important  place  in  the  pathology  of  inflammation.^ 

The  emigration  may  be  observed  in  the  mesentery  of  a  frog  which 
has  previously  been  paralyzed  by  the  subcutaneous  injection  of  curare. 
The  changes  in  the  blood-vessels  and  in  the  circulation,  and  the 
accumulation  of  blood-corpuscles  in  the  part,  have  been  already  de- 
scribed ;  it  remains  only  to  consider  the  phenomena  of  emigration. 

The  white  blood-corpuscles  (leucocytes)  which  have  accumulated 
in  large  numbers,  especially  in  the  veins,  remain  almost  stationary 
against  the  walls  of  the  vessel,  the  blood-current  passing  by  them, 
although  with  much  diminished  velocity.  Those  immediately  adja- 
cent to  the  wall  gradually  sink  into  it,  and  pass  through  it  into  the 
surrounding  tissue.  In  doing  so  they  may  be  observed  in  the  various 
stages  of  their  passage.  At  first  small  button-shaped  elevations  are 
seen  springing  from  the  outer  wall  of  the  vessel.  »  These  gradually 
increase  until  they  assume  the  form  of  pear-shaped  bodies,  which 
still  adhere  by  their  small  ends  to  the  vascular  wall.  Ultimately  the 
small  pedicle  of  protoplasm  by  which  they  are  attached  gives  way, 
and  the  passage  is  complete,  the  corpuscle  remaining  free  outside  the 
vessel. 

The  red  corpuscles  at  the  same  time  pass  out  of  the  vessels,  but  in 
less  considerable  numbers,  and  their  transit  is  mainly  through  the 
walls  of  the  capillaries,  in  which  they  have  more  especially  accu- 
mulated. As  has  already  been  stated,  in  those  portions  of  the 
inflamed  tissue  where  absolute  stasis  has  occurred,  no  emigration 
takes  place. 

/?•  Exudation  of  Liquor  Sanguinis. — Associated  with  the  passage 
of  the  blood-corpuscles  through  the  walls  of  the  vessels,  is  an  exuda- 
tion of  the  liquor  sanguinis.     The  exuded  liquor  sanguinis — which 


Phil.  Magazine,  vol.  xxix.,  1846. 

"  Ueber  Entziindung  und  Eiterung,"  Virchow's  "  Archiv,"  vol.  xl. 
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constitutes  the  well-known  inflammatory  effusion — differs  from  the 
liquid  which  transudes  as  the  result  of  simple  mechanical  congestion, 
inasmuch  as  it  usually  contains  a  larger  proportion  of  albumen  and 
fibrinogenous  substance,  a  proportion  which  increases  with  the  in- 
tensity of  the  inflammation.  It  also  contains  an  excess  of  phosphates 
and  carbonates. 

The  most  characteristic  feature  of  inflammatory  effusion  is  the 
large  number  of  cell-structures  which  it  contains.  These  are  the 
direct  product  of  the  inflamed  tissue,  and  are  in  no  case  generated 
spontaneously  in  the  effused  liquid.  Most  of  them  are  migrated 
blood-corpuscles,  others  are  derived  from  the  proliferating  elements 
of  the  tissue.  The  quantity  and  nature  of  the  effusion  will  thus  vary 
with  the  tissue  inflamed,  and  with  the  severity  of  the  inflammatory 
process.  In  non-vascular  tissues,  as  cartilage  and  the  cornea,  exuda- 
tion can  only  occur  to  a  small  extent  from  the  neighboring  vessels, 
and  hence  the  effusion  is  small  in  quantity.  In  dense  organs,  as  the 
liver  and  kidney,  owing  to  the  compactness  of  the  structure,  a  large 
amount  of  effusion  is  impossible,  and  what  there  is,  is  so  intermingled 
with  the  structural  elements  of  the  organ  that  it  does  not  appear  as 
an  independent  material.  In  the  kidney  it  escapes  into  the  urinary 
tubes,  and  so  appears  in  the  urine.  The  effusion  is  most  abundant, 
and  constitutes  an  important  visible  constituent  of  the  inflammatory 
process,  in  inflammation  of  those  organs  which  possess  a  lax  structure 
and  in  which  the  vessels  are  but  little  supported — as  the  lungs,  and 
in  tissues  w^hich  present  a  free  surface — as  mucous  and  serous  mem- 
branes. 

III.  Alterations  in  the  Nutrition  of  the  Inflamed 
Tissue. — The  remaining  constituent  of  the  inflammatory  process 
consists  in  an  alteration  in  the  nutrition  of  the  elements  of  the  in- 
flamed tissue.  The  nutritive  changes,  although  they  may  differ 
according  to  the  structure  of  the  part,  are  all  characterized  by  an 
increase  in  the  nutritive  activity  of  the  cellular  elements. 

The  nature  of  these  nutritive  changes  has  for  the  most  part  been 
ascertained  by  the  investigation  of  tissues  in  the  lower  animals,  in 
which  inflammation  has  been  artificially  induced.  In  man,  the  study 
of  the  primary  lesions  is  difficult,  owing  to  the  fact  that  the  process 
can  rarely  be  observed  in  its  earlier  stages.  These  changes  will  be 
more  fully  described  when  considering  inflammations  of  particular 
organs  and  tissues ;  it  will  be  sufficient  in  the  present  place  merely  to 
indicate  their  general  characters. 
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The  alteration  in  nutrition,  as  already  stated,  is  characterized  by  an 
exaltation  of  the  nutritive  functions  of  the  cellular  elements  of  the 
tissues  involved  in  the  inflammatory  process.  This  is  evidenced  by 
an  increase  in  the  activity  of  those  elements  which  normally  exhibit 
active  movements,  as  the  amceboid  cells  of  connective  tissue  and 
of  the  cornea.  Cells  which  under  normal  circumstances  undergo  no 
alterations  in  form,  and  exhibit  no  active  movements,  become  active 
— sending  out  processes,  and  undergoing  various  alterations  in  shape. 
(Fig.  53.)  This  increase  in  the  activity,  and  variation  in  the  form  of  the 
cells,  is  usually  accompanied  by  the  growth  of 
their  protoplasm,  and  frequently  by  its  division,  .  ^^'  '^'^' 

and  thus  by  the  formation  of  new  cells.  In  ^"^^^st^  T^mJk 
many  cases  the  protoplasm  as  it  increases  in  "*°^vt^\  v.^  '^^^^ 
bulk  becomes  cloudy  and  granular,  so  much  so         /J  A  '^ 

as  frequently  to  completely  obscure  any  nuclei  '^'"'''^"Z^^fZl^^^'.ln.)  ^^°° 
which  it  may  contain.     This  occurs  especially 

in  epithelial  elements,  and  it  constitutes  the  condition  known  as 
"  cloudy  sioellingy  It  is  well  seen  in  the  glandular  epithelium  of 
the  kidney  in  acute  tubal  nephritis.     (See  Figs.  87  and  88.) 

This  increased  activity  of  the  cellular  elements  varies  considerably 
in  different  tissues,  and  even  in  the  elements  of  the  same  tissue. 
Some  cells  exhibit  active  movements  and  form  new  cells  much  more 
readily  than  others.  Those  tissues,  for  example,  which  naturally 
maintain  themselves  by  the  multiplication  of  their  elements,  as  the 
epithelial  tissues,  become  active  very  readily  in  inflammation,  very 
slight  degrees  of  irritation  being  sufficient  to  cause  in  them  rapid 
cell-proliferation.  This  is  seen  in  inflammation  of  mucous  mem- 
branes, and  of  the  epidermis.  In  tissues,  on  the  other  hand,  whose 
elements  normally  exhibit  no  tendency  to  multiplication,  as  cartilage, 
active  changes  are  much  less  readily  induced,  the  cells  are  much  more 
stable  and  multiply  with  far  less  facility,  and  if  the  inflammation  is 
slight,  they  may  not  multiply  at  all,  but  simply  become  enlarged  and 
undergo  some  alteration  in  form.  Lastly,  in  the  higher  tissues  the 
stability  of  the  elements  reaches  its  maximum,  and  in  nerve-cells  no 
increase  of  activity  can  be  induced. 

Different  cells  in  the  same  tissue  exhibit  also  different  degrees  of 
stability.  In  common  connective  tissue  and  the  cornea,  for  example, 
the  amoeboid  cells  are  the  least  stable,  and  are  the  first  to  multiply. 
Possibly  the  age  of  the  cells  may  influence  their  tendency  to  become 
active,  the  newer  being  less  stable  than  the  older  elements. 
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The  earliest  nutritive  change  is  thus  one  of  cell-growth  and  cell- 
proliferation;  the  subsequent  ones  are  characterized  either  by  impair- 
ment of  nutrition  and  the  degeneration  and  death  of  the  newly-formed 
elements,  or  by  the  development  of  these  into  a  permanent  tissue. 
As  a  rule  it  may  be  said  that  the  new  cells  are  less  developed  than 
those  from  which  they  originated,  much  more  prone  to  undergo  retro- 
gressive changes,  and  if  they  form  a  new  tissue  this  is  inferior  in  its 
organization  to  that  of  the  original  structure.  If  the  inflammatory 
process  be  of  considerable  severity  and  stasis  be  induced  in  a  wide 
area  of  the  tissue,  the  nutrition  may  become  completely  arrested  and 
gangrene  be  the  ultimate  result.  (See  "  Causes  of  Gangrene.")  The 
tendency  of  the  new  elements  to  undergo  progressive  development 
will  vary  with  the  tissue  involved,  and  with  the  intensity  of  the  in- 
flammation. The  more  intense  the  inflammation,  the  more  abortive 
are  the  young  cells,  and  the  less  is  their  tendency  to  form  a  perma- 
nent tissue.     (See  "Acute  and  Chronic  Inflammations.") 

In  connective  tissues,  these  changes  in  the  cells  are  necessarily  ac- 
companied by  changes  in  the  intercellular  substance.  The  latter  are 
for  the  most  part  characterized  by  softening.  In  common  connective 
tissue,  the  fibres  in  the  first  place  become  succulent  and  less  distinct, 
and  ultimately  they  are  completely  destroyed;  in  cartilage,  the  matrix 
softens  and  liquefies;  in  bone,  the  lime-salts  are  removed,  the  lamellae 
disappear,  and  the  osseous  structure  becomes  converted  into  medullary 
tissue.     Hence  the  destructive  eifects  of  the  inflammatory  process. 


Having  thus  briefly  described  the  succession  of  changes  which 
occurs  in  the  process  of  inflammation,  it  remains  to  consider  in  what 
way  these  result  from  the  injurious  stimulation  of  the  tissue,  and  how 
far  a  causal  relation  subsists  between  them.^ 

The  first  apparent  change  which  follows  the  irritation  of  the  tissue 
consists  in  the  dilatation  of  the  blood-vessels  and  in  an  aecderatlon 
of  the  flow  of  blood.  Ilesj)ecting  the  cause  of  this  primary  vascular 
phenomenon,  the  physiological  investigations  of  Ludwig  and  Loven 
show  that  a  similar  dilatation  of  the  vessels  and  increase  in  the  activity 
of  the  circulation  are  produced  by  the  excitation  of  a  sensory  nerve  in 

1  The  following  conclusions  are  in  the  main  those  arrived  at  by  Professors 
Strieker  and  Burdon-Sanderson. — Holmes's  System  of  Surgery,  vol.  v. 
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those  parts  in  which  the  nerve  originates.  It  was  stated  in  the  pre- 
vious edition  of  this  work  that  the  primary  vascular  phenomena  in 
inflammation  were  probably  in  the  same  way  owing  to  an  injurious 
impression  received  by  the  sensory  nerves  being  reflected  by  the  vaso- 
motor centre  to  the  vessels.  The  more  recent  investigations  of  Cohn- 
heim,  however,  which  have  been  already  quoted,  render  it  necessary 
that  this  statement  should  be  modified.  Colinheim  produced  pre- 
cisely the  same  phenomena  in  the  tongue  of  the  frog  after  everything 
had  been  cut  through  with  the  exception  of  the  lingual  artery  and 
vein,  and  also,  in  another  case,  after  complete  destruction  of  the 
brain,  medulla,  and  spinal  cord,  as  those  which  occur  in  the  intact 
animal ;  and  he  considers  that  the  vascular  dilatation  and  accelerated 
blood-flow  are  due  to  the  direct  influence  of  the  irritating  agent  upon 
the  tvalls  of  the  blood-vessels.  These  experiments  therefore  appear  to 
prove  conclusively  that  the  initial  injury  of  the  blood-vessels  is  not 
necessarily  reflex,  although  they  do  not  exclude  the  probability  that 
it  may  be  so  under  certain  circumstances,  as,  for  example,  in  the  case 
of  internal  inflammations  arising  from  exposure  to  cold. 

With  regard  to  the  cause  of  the  retardation  of  the  blood-stream 
which  so  quickly  succeeds  its  acceleration,  and  which  may  ultimately 
terminate  in  complete  stasis,  all  recent  observations  tend  to  show 
that  it  likewise  is  due  to  some  alteration  in  the  properties  of  the 
walls  of  the  blood-vessels  through  which  the  blood  passes,  and  not 
to  changes  in  the  blood  itself.  Professor  Lister  considers  that  the 
accumulation  of  the  red  corpuscles  in  the  inflamed  part  and  their  ad- 
hesion to  one  another  and  to  the  walls  of  the  vessels  are  owing  to  their 
natural  tendency  to  cohere  together  when  in  abnormal  circumstances, 
such  as  often  occurs  after  their  removal  from  the  body  ;  and  he  says 
that  this  tendency  is  not  greater  in  the  blood  of  inflamed  tissues  than 
in  normal  blood.^  He  also  finds  that  the  aggregation  is  as  marked 
in  blood  which  has  been  defibrinated.  These  observations  seem  to 
point  to  some  alteration  in  the  walls  of  the  vessels  as  the  cause  of  the 
stasis,  and  not  to  any  abnormal  condition  of  the  corpuscles  themselves. 
The  more  recent  investigations  of  Ryneck  and  Cohnheim  tend  to 
confirm  the  same  view.  Ryneck  has  shown  that  stasis  may  be  pro- 
duced in  the  web  of  a  frog  in  which  milk  or  defibrinated  blood  has 
been  injected  in  place  of  the  normal  blood ;  and  also  that  in  vessels 
the  vitality  of  which  has  been  destroyed  or  altered  by  the  injection 

^  "  On  the  Early  Stages  of  Inflammation." — Philosoph.  Trans.,  1858. 
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of  poisonous  metallic  substances^  no  stasis  can  be  produced.^  Cohn- 
heim  ligatured  the  ear  of  a  rabbit  at  its  base  with  the  exception  of 
the  median  artery  and  veii>,  and  emptied  the  vessels  of  their  blood 
by  the  injection  of  a  weak  saline  solution.  He  then  injected  into  the 
emptied  vessels  various  irritating  solutions,  and  on  again  allowing 
the  blood  to  flow  through  the  thus  injured  vessels  all  the  phenomena 
of  inflammation  ensued.^  These  results  appear  to  be  conclusive,  and 
show  that  the  retardation  and  ultimate  stagnation  of  the  blood-stream 
in  inflammation  are  owing  to  some  alteration  in  the  vital  properties 
of  the  walls  of  the  blood-vessels  with  which  the  circulating  blood 
comes  into  contact. 

In  explanation  of  the  phenomena  of  emigration,  which  takes  place 
coincidently  with  the  retardation  of  the  blood-stream — the  passage 
of  the  white  corpuscles  was  formerly  supposed  to  be  due  to  their  in- 
herent activity,  by  virtue  of  which  they  penetrated  the  vascular  walls, 
passing  through  stomata  which  were  believed  to  exist  between  the 
endothelium.  The  red  corpuscles  were  supposed  to  be  forced  through 
these  openings  by  the  increased  blood-pressure.  That  neither  of  these 
explanations  is  sufficient  to  account  for  the  phenomena  is  shown  by 
Cohnheim's  recent  investigations.  These  appear  to  prove  conclusively 
that  the  emigration  of  the  blood-corpuscles  and  the  exudation  of  the 
liquor  sanguinis  are,  like  the  other  phenomena  of  inflammation,  due 
to  some  alteration  in  the  walls  of  the  blood-vessels. 

The  remaining  constituent  of  the  inflammatory  process — the  alter- 
ation in  the  nutrition  of  the  inflamed  tissue — succeeds  the  changes  in 
the  circulation  and  the  exudation.  Respecting  the  cause  of  the  in- 
creased nutritive  activity  of  the  cellular  elements  which  characterizes 
this  tissue-change — it  is  probable  that  it  is  for  the  most  part  the  re- 
sult of  the  stimulation  of  the  cells  by  the  liquor  sanguinis  exuded 
from  the  blood-vessels.  This  conclusion  is  mainly  based  upon  the 
well-known  experiment  of  Professor  Strieker,  which  consists  in  the 
excision  of  the  cornea  of  a  frog,  and  its  insertion  beneath  the  mem- 
brana  nictitans  of  the  opposite  eye,  in  which  inflammation  has  been 
previously  induced.  The  transplanted  cornea,  when  removed  in  the 
course  of  twenty-four  hours,  exhibits  all  the  histological  inflamma- 
tory changes  observed  in  the  unexcised  cornea  of  the  opposite  eye. 


1  Kyneck,  "  Zur  Kenntniss  der  Stasc  des  Blutes  in  den  Gefassen  Entziindeter 
Theile." — Kollet's  Unter&uch.  aus  clem  Institute  fiir  Phys.  u.  Histol.  in  Graz. 

2  "  Neue  Untersuehungen'iiber  die  Entziindung."     Cohnheim,  1873. 
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Hence  Strieker  concludes  that  the  structural  changes  in  inflammation 
of  the  cornea  of  the  frog  are  OAving  to  the  stimulation  of  its  elements 
by  the  liquid  exuded  from  the  blood-vessels,  and  are  quite  independent 
of  nervous  influence.  That  the  increased  nutritive  activity  of  the 
elements  of  the  inflamed  tissue  is,  however,  in  every  inflammatory 
process  the  result  of  their  stimulation  by  the  exuded  liquor  sanguinis, 
cannot  be  regarded  as  by  any  means  certain.  It  is  possible  that  the 
cellular  elements  may  be  stimulated  to  increased  activity  by  means 
of  impressions  conveyed  to  them  through  the  nervous  system. 


Suppuration. — Suppuration,  and  the  formation  of  abscesses,  is  a 
very  frequent  result  of  the  inflammatory  process ;  it  occurs  much 
more  frequently,  however,  in  some  inflammations  than  in  others.  As 
a  rule  it  may  be  stated  that  the  more  intense  the  inflammation  the 
more  abundant  is  the  formation  of  pus. 

The  essential  constituents  of  pus  are  cells  and  a  liquid  in  which 
they  are  suspended.     The  liquid  has  an  alkaline  reaction  and  closely 
resembles  the  liquor  sanguinis.     It  contains  various  kinds  of  albu- 
men, fatty  matters,  and  inorganic  substances.     The  cells,  or  'pus-cor- 
puscles  (leucocytes),  are  indistinguishable  from  the  white  corpuscles  of 
the  blood.     As  seen  after  death,  they  are  spherical,  spheroidal,  or 
irregular-shaped  semi-transparent  bodies,  from  2T0 o'  fo  s'i'oo  of  ^^ 
inch  in  diameter,  containing  a  varying  num- 
ber of  granules,  and  usually  one  or  more  ^ig.  54. 
distinct  nuclei.    (Fig.  54.)    The  addition  of        °     .  ^  * 
dilute  acetic  acid  causes  the  cells  to  swell     S    ®  ^ 
up  ;  they  become  more  spherical  and  trans-              9              0    W 
parent,  and    the  nuclei  are  rendered  more       Pus-conmscies  as  seen  after  death. 

_  a.  Before,  b.  after,  the  addition  of 

apparent.     The  size  of  the  corpuscles  and    dilute  acetic  acid,   x  4oo. 
nuclei,   and    the    number  of  the  granules, 

present  manifold  variations.  Pus-corpuscles,  like  white  blood-cor- 
puscles, lymph-corpuscles,  and  many  other  young  cell-forms — all  of 
which  are  included  under  the  common  term  of  leucocytes — are  masses 
of  contractile  protoplasm.  They  possess  the  power  of  spontaneous 
movement,  and  when  living  undergo  continuous  alterations  in  form, 
and  migrate  in  the  tissues.  (See  Fig.  53.)  They  may  also  multiply 
by  division. 

The  mode  of  origin  of  pus  has  been  the  subject  of  much  contro- 
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versy.  The  liquid  ingredient  proceeds  directly  or  indirectly  from  the 
blood,,  it  is  the  exuded  liquor  sanguinis  :  about  this  there  is  no  dis- 
pute. The  difference  of  opinion  which  exists  is  respecting  the  origin 
of  the  formed  elements.  Without  discussing  the  theories  which  have 
been  advanced  by  different  pathologists,  it  must  now  be  admitted  that 
there  are  at  least  tioo  sources  from  which  the  cells  of  pus  may  be  de- 
rived— one  from  the  blood,  and  the  other  from  the  inflamed  tissues. 

It  has  been  seen  that  in  the  process  of  inflammation  innumerable 
white  blood-corpuscles  pass  out  of  the  vessels  into  the  surrounding 
tissues,  and,  as  these  are  indistinguishable  from  pus-corpuscles,  it 
must  be  conceded  that  one  mode  of  origin  of  pus  is  from  the  blood. 
Further,  the  white  blood-corpuscles  may  multiply  by  division,  and 
it  is  probable  that  by  this  means  the  production  of  pus  is  greatly 
increased. 

The  other  source  from  which  the  cells  of  pus  are  derived  is  from 
the  cellular  elements  of  the  inflamed  tissue.  These,  as  has  been 
described,  are  the  seat  of  active  changes  in  inflammation ;  they  may 
multiply  and  form  new  cells,  and  the  more  intense  the  inflammation 
the  more  lowly  organized  are  the  newly-formed  elements,  and  the 
less  is  their  tendency  to  form  a  permanent  tissue.  Some  of  these 
newly-formed  cells  constitute  pus-corpuscles.  These,  in  this  case, 
must  be  regarded  as  young  elements  resulting  from  the  proliferation 
of  the  tissue,  which  are  of  low  vitality  and  soon  perish.  Pus-cor- 
puscles may  probably  originate  in  this  way  from  the  proliferation  of 
any  tissue  with  the  exception  of  nerve,  either  by  simple  division  or 
by  endogenous  multiplication. 

Although  the  formed  elements  of  pus  may  thus  be  derived  both 
from  the  blood  and  from  the  inflamed  tissue,  there  can  be  no  doubt 
that  the  former  is  their  principal  source,  and  that  they  are  in  the 
main  migrated  blood-corj^uscles.  In  the  earlier  stages  of  the  inflam- 
matory process,  they  are  mostly,  if  not  all,  emigrants;  but  in  the 
later  stages  it  must  be  admitted  that  they  may  also  be  derived  from 
the  cells  of  the  inflamed  tissue. 

Such  being  the  modes  of  origin  of  pus,  it  is  evident  that  the  more 
abundant  the  escape  of  blood-corpuscles,  and  the  more  active  the 
proliferation  of  the  elements  of  the  inflamed  tissue,  the  greater  will 
be  the  formation  of  pus,  and  hence  the  greater  its  tendency  to  collect 
so  as  to  form  an  abscess.  It  is  consequently  in  those  inflammations 
whicli  are  the  most  co7icentrated  and  the  most  intense — provided  tliat 
the  injury  be  not  sufficiently  severe  to  cause  complete  stasis — that 
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the  formation  of  ])us  is  most  abundant.  The  greater  the  injury  sus- 
tained by  the  walls  of  the  blood-vessels,  the  more  readily  will  the 
blood-corpuscles  penetrate  them,  and  hence  the  more  abundant  will 
be  the  formation  of  pus.  In  inflammations  of  less  intensity  the  escape 
of  blood-corpuscles  is  less  abundant,  and  the  proliferation  of  the 
tissue  less  active,  so  that  pus  is  not  produced  in  sufficient  quantities 
to  cause  its  collection  in  the  forin  of  an  abscess. 

Pus  exercises  a  most  injurious  influence  upon  the  surrounding 
tissues.  The  pus-corpuscles  appear  to  be  endowed  with  the  power 
of  absorbing  the  tissues  with  which  they  come  in  contact,  or,  at  all 
events,  of  causing  their  liquefaction.  Hence  the  softening  and  dis- 
integration of  the  tissues  which  constitute  such  a  destructive  element 
in  intense  inflammations. 

Pus  which  has  remained  for  any  length  of  time  in  the  tissues 
undergoes  certain  changes.  Its  elements  may  undergo  fatty  meta- 
morphosis, and  thus  be  rendered  capable  of  absorption.  If  pus  is 
long  confined  in  a  closed  cavity,  its  liquid  portions  may  become 
absorbed,  and  its  cells  atrophy,  so  that  it  gradually  dries  up  into  a 
caseous  mass,  which  may  subsequently  become  calcified. 


Varieties  of  Inflammation. — Inflammation  exhibits  certain 
variations  in  its  characters  according  to  the  severity  of  the  irritation 
which  produces  it.  The  more  severe  the  irritation  upon  which  the 
inflammatory  process  depends,  the  greater,  oceteris  paribus,  wall  be  the 
damage  sustained  by  the  blood-vessels,  and  consequently — if  instan- 
taneous stasis  be  not  produced — the  greater  will  be  the  tendency  to 
the  exudation  of  liquor  sanguinis  and  to  the  emigration  of  leucocytes. 
Hence  it  is  in  inflammation  of  considerable  severity  that  the  vascular 
phenomena  are  often  so  pronounced,  the  formation  of  pus  so  abun- 
dant, and  the  softening  and  disintegration  of  the  tissues  so  consider- 
able. Such  inflammations,  inasmuch  as  the  action  of  the  irritant 
which  produces  them  is  for  the  most  part  of  short  duration,  are 
sometimes  designated  acute  inflammations. 

In  inflammations  of  less  intensity,  in  which  the  damage  sustained 
by  the  blood-vessels  is  less  severe,  the  textural  changes  occupy  a  more 
prominent  place,  whereas  the  vascular  phenomena  are  usually  much 
less  marked,  and  the  formation  of  pus  is  less  abundant.  The  precise 
nature  of  these  textural  changes  must  obviously  partly  depend  upon 
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the  characters  of  the  tissue  whicli  is  the  seat  of  the  inflammation,  but 
variations  are  also  produced  according  to  the  severity  of  the  irritating 
agent.  It  appears  to  me  to  be  probably  true  that  the  less  severe 
the  irritant  which  produces  the  inflammation,  the  more  do  the  result- 
ing textural  changes  tend  to  be  limited  to  the  connective  tissue  which 
is  immediately  adjacent  to  the  blood-vessels  and  lymphatics ;  whereas 
in  inflammations  of  somewhat  greater  intensity  more  distant  ele- 
ments become  involved.  This  is  seen,  for  example,  in  inflammatory 
processes  in  the  kidneys  and  in  mucous  membranes.  In  the  former, 
the  least  severe  forms  of  inflammation  are  characterized  anatomically 
by  an  increase  in  the  connective  tissue  around  the  blood-vessels  (see 
"Interstitial  Nephritis");  whilst  in  inflammations  of  somewhat  greater 
intensity,  the  prominent  textural  change  consists  in  swelling  or  pro- 
liferation of  the  epithelium  within  the  tubules  (see  "Tubal  Nephritis"). 
In  mucous  membranes,  also,  the  more  severe  inflammations  are  at- 
tended by  epithelial  proliferation,  the  less  intense  and  more  chronic 
by  changes  in  the  submucous  connective  tissue.  With  regard  to  the 
cellular  elements  in  which  these  active  changes  take  place,  they  are 
probably  those  which  are  the  most  intimately  connected  with  the 
lymphatic  system — viz.,  the  cells  of  the  connective  tissue,  and  the 
endothelium  of  the  lymphatics  and  of  the  blood-vessels.  The  tend- 
ency of  the  textural  changes  resulting  from  the  least  severe  forms 
of  inflammation  to  be  limited  to  the  connective  tissue  immediately 
adjacent  to  the  blood-vessels  and  lymphatics,  gives  to  these  inflam- 
mations certain  peculiarities.  The  new  tissue  originating  around  the 
vessels — consisting  in  the  earlier  stages  mainly  of  small  round  cells, 
but  ultimately  becoming  developed  into  a  more  or  less  completely 
fibrillated  structure  (an  adenoid  or  fibroid  tissue) — leads  to  an  indura- 
tion of  the  organ  in  which  it  is  situated,  and  very  constantly,  to  the 
subsequent  atrophy  and  retrogressive  metamorphosis  of  its  other  his- 
tological elements.  These  changes  will  be  more  fully  considered  when 
treating  of  inflammation  of  the  individual  organs  and  tissues.  (See 
"  Inflammation  of  Common  Connective  Tissues,"  "  Cirrhosis  of  the 
Liver,"  &c.)  These  least  severe  forms  of  inflammation,  inasmuch  as 
the  irritant  which  produces  them  is  not  only  of  slight  severity  but  is 
usually  also  prolonged  in  the  duration  of  its  action,  are  often  known 
as  chronic  inflammations. 

Inflammations  have  received  different  names  according  to  the  nature 
of  the  injury  upon  which  they  depend.  Tiiose  inflammations  which 
result  from  external  injuries,  mechanical  or  chemical  violence,  are 
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called  traumatic.  In  those  cases  in  which  the  injurious  stimulation  of 
the  tissue  is  owing  to  the  transmission  of  infective  materials  by  means 
of  the  blood-vessels  or  lymphatics  from  some  local  infecting  centre, 
as  in  pyaemia  and  acute  miliary  tuberculosis,  the  resulting  inflamma- 
tions are  called  infective.  Inflammations  in  which  the  nature  of  the 
injury  is  not  obvious  are  usually  called  idiopathic.  Lastly,  the  nature 
of  the  injury  may  give  to  the  inflammatory  process  certain  pecu- 
liarities. The  contagium  of  smallpox,  for  example,  gives  rise  to  in- 
flammation of  the  skin,  constituting  the  "rash;"  that  of  syphilis,  to 
certain  inflammations  of  the  skin,  mucous  membranes,  and  other  tis- 
sues ;  and  that  of  typhoid  fever,  to  inflammation  of  the  intestinal 
lymphatic  structures.  In  all  these  and  numerous  similar  cases,  the 
nature  of  the  irritant  impresses  upon  the  inflammation  certain  pecu- 
liarities, and,  in  so  far  as  the  former  is  specific,  the  latter  may  be  called 
specific  inflammations. 

Of  these  different  varieties  of  inflammation,  the  infective  inflam- 
mations, including  pyaemia  and  acute  tuberculosis,  and  the  specific 
inflammations  resulting  from  the  poison  of  syphilis,  will  be  sepa- 
rately considered  in  the  next  following  chapters.  The  pathology  of 
inflammation  will  then  be  still  further  elucidated  by  the  study  of 
the  process  as  it  occurs  in  the  various  tissues  and  organs. 


CHAPTER  XXVI. 

ACUTE   TUBEECULOSIS. 

By  acute  tuberculosis  is  understood  a  general  infective  disease,  which 
is  characterized  anatomically  by  the  occurrence  of  numerous  minute 
nodular  lesions  more  or  less  generally  disseminated  in  the  various 
organs  and  tissues.  The  generally  disseminated  nodular  lesions  which 
are  characteristic  of  the  disease  appear  to  be  inflammatory  growths, 
resulting  from  the  distribution  of  infective  materials  (probably  minute 
particles)  by  means  of  the  blood-vessels  or  lymphatics  from  some 
primary  inflammatory  product.     They  are,  therefore,  the  anatomical 

12 
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results  of  an  infective  inflammatory  process,  and  they  constitute  what 
have  long  been  known  as  miliary  tubercles. 

General  Pathology  of  Acute  Tuberculosis. — Our  knowledge  of  acute 
tuberculosis  and  of  its  anatomical  result — tubercle — has  until  quite 
recently  been  involved  in  obscurity;  but  at  the  present  time — owing 
in  great  measure  to  scientific  experimental  research — it  may  be  re- 
garded as  being  much  more  complete.  According  to  the  older  doc- 
trines, which  were  based  upon  the  teaching  of  Laennec,  tubercle  was 
looked  upon  as  a  specific  non-inflammatory  growth  which  originated 
spontaneously  in  the  tissues.  Further,  this  new  growth  was  charac- 
terized by  the  regular  succession  of  changes  which  it  invariably 
underwent ; — it  was  first  gray  and  translucent,  then  became  opaque, 
and  ultimately  caseous.  Hence  in  its  earlier  stages  it  was  known  as 
gray,  in  its  latter  as  yellow  tubercle.  Caseous  metamorphosis  was 
held  to  be  such  a  distinguishing  peculiarity  of  the  growth,  that  all 
caseous  masses  were  regarded  as  tubercular,  and  the  term  "tubercle" 
came  to  be  applied  indiscriminately  to  all  pathological  products  which 
had  undergone  this  form  of  degeneration,  and  which  in  their  color 
and  consistence  somewhat  resembled  soft  cheese.  Caseation,  however, 
as  already  stated,  is  a  common  result  of  the  retrograde  metamorpho- 
sis of  many  growths  which  are  destitute  of  or  contain  but  few  blood- 
vessels, and  which  consist  of  closely-crowded  cellular  elements ;  and, 
although  it  may  occur  to  a  greater  or  less  extent  in  tubercle,  it  is 
by  no  means  specially  characteristic  of  this  morbid  growth.  (See 
"Caseation.")  For  this  much  Avider  extension  of  the  pathological 
significance  of  caseous  degeneration  we  are  maiuly  indebted  to  Pro- 
fessor Virchow.^ 

The  infective  nature  of  acute  tuberculosis  was  first  promulgated 
about  eighteen  years  ago  by  Buhl,  who  stated  that  in  the  majority 
of  cases  of  this  disease,  indurated  masses  which  had  become  caseous 
existed  in  some  part  of  the  body,  and  that  to  the  absorption  of  sub- 
stances from  these  infective  centres  the  general  development  of  tlie 
tubercle  was  owing.  He  further  stated  that  in  those  cases  in  which 
the  tubercles  were  confined  even  to  limited  portions  of  a  single  organ, 
they  were  also  secondary  to  caseous  lesions.  Buhl's  theory,  there- 
fore, implied  that  the  origin  of  the  infective  substances  was  neces- 
sarily associated  with  caseous  metamorphosis  of  the  primary  inflam- 

^  For  further  information  on  the  history  of  "tubercle,"  the  reader  is  referred 
to  the  commencement  of  the  chapter  on  "  Pulmonary  Phthisis." 
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matory  induration.  A  modification  of  tliis  view  of  the  nature  of 
the  infecting  lesion  has  since  been  rendered  necessary,  both  by  the 
results  of  post-mortem  observations,  and  also  by  those  which  have 
been  obtained  from  the  artificial  production  of  tuberculosis  in  the 
lower  animals. 

The  experimental  investigation  of  acute  tuberculosis  was  com- 
menced by  Villemin  in  1865,  and  subsequently  followed  out  by 
Burdon-Sanderson,  Wilson  Fox,  Cohnheim,  Ivlebs,  and  others.  The 
methods  of  investigation  consisted  either  in  the  inoculation  of  various 
inflammatory  products,  for  the  most  part  products  of  chronic  inflam- 
mations (caseous  or  not  caseous),  or  in  the  production  of  a  local 
inflammatory  induration  by  the  introduction  of  setons  and  of  other 
foreign  bodies  beneath  the  skin.  Of  inflammatory  products  Dr. 
Sanderson  found  that  none  proved  so  active  as  that  obtained  from 
the  indurated  lymphatic  glands  of  an  animal  already  suiFering  from 
the  disease.  In  both  cases,  after  a  certain  lapse  of  time,  disseminated 
inflammatory  lesions  were  produced  in  various  organs  and  tissues — 
lesions  which  presented  a  special  tendency  to  become  caseous  at  their 
centres.  It  was  also  found  that  the  distribution  of  these  lesions 
varied  according  as  the  infective  materials  were  introduced  into  the 
blood-vessels  or  lymphatics,  clearly  proving  that  they  resulted  from 
the  dissemination  of  infective  substances  by  means  of  the  blood 
and  lymph  streams.  The  results  of  these  experiments  therefore 
show,  in  the  first  place,  that  caseation  of  an  inflammatory  product 
is  not  necessary  in  order  for  it  to  constitute  an  infective  focus ; 
and,  secondly,  that  the  development  of  the  general  tuberculosis  is 
not  due  to  anything  specific  in  the  substances  inoculated,  but  that 
the  products  of  various  inflammatory  processes  (for  the  most  part 
of  inflammations  of  slight  intensity)  may  constitute  the  infective 
agents. 

The  lesions  produced,  however,  in  artificial  tuberculosis  differ  some- 
what from  thos,e  met  with  in  the  natural  disease  as  it  occurs  in  man. 
They  differ  both  in  their  anatomical  distribution,  and,  to  a  less  extent, 
in  their  pathological  tendencies.  The  differences  in  anatomical  dis- 
tribution are  principally  confined  to  the  brain  and  lungs.  The  brain, 
which  is  so  frequently  aftected  in  the  natural  disease  in  man,  is  rarely 
so  in  artificial  tuberculosis.  In  the  lungs,  the  first  structural  changes 
which  take  place  in  artificial  tuberculosis  are  stated  by  Dr.  Klein  to 
consist  in  the  development  of  adenoid  tissue  around  the  perivascular 
lymphatics,  the  implication  of  the  alveoli  being  only  a  secondary 
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part  of  the  process.^  In  the  natural  disease  in  man,  on  the  other 
hand,  the  changes  commence  in  the  alveoli  themselves.  Respecting 
diflPerences  in  their  pathological  tendencies,  it  is  to  be  remarked  that 
caseation  occurs  much  more  extensively  in  the  lesions  artificially  in- 
duced than  in  man.  In  the  former,  also,  diftused  tracts  of  consolida- 
tion are  more  frequently  associated  with  the  miliary  lesions,  and  they 
may  even  constitute  the  predominant  structural  changes.  These  differ- 
ences, however,  are  probably  to  be  regarded  as  resulting  from  differ- 
ences in  the  intensity  of  the  infective  agent,  and  from  peculiarities  in 
the  morbid  tendencies  of  the  tissues  involved,  and  not  as  any  evidence 
of  a  want  of  analogy  in  the  pathology  of  the  two  diseases. 

Passing  on  to  consider  acute  tuberculosis  as  it  occurs  in  man,  it 
must  be  stated  that  one  or  more  masses  of  inflammatory  induration 
which  have  become  caseous  are,  in  the  great  majority  of  cases,  to  be 
found  in  some  part  of  the  body  after  death ;  sometimes  in  the  lungs, 
sometimes  in  the  bronchial  glands,  sometimes  in  the  glands  of  the 
mesentery,  &c.  Much  less  frequently  there  exists  some  inflammatory 
lesion  which  is  not  caseous,  as  a  simple  induration,  or  an  ulcerated 
mucous  membrane ;  whilst  in  exceedingly  rare  cases  it  is  stated  that 
no  such  products  of  a  previous  inflammatory  process  have  been 
discoverable. 

The  results  of  post-mortem  observations  of  the  natural  disease  thus 
appear  to  justify  the  same  conclusions  respecting  the  nature  of  the 
infective  substances  as  those  derived  from  the  experimental  investi- 
gation of  the  disease  in  the  lower  animals,  and  in  man  also  it  must 
therefore  be  regarded  as  in  the  highest  degree  probable  that  any  iur 
flammatory  product  may,  under  certain  circumstances,  constitute  a 
focus  of  infection  and  give  rise  to  a  tuberculous  process.  Why  such 
inflammatory  products  should  in  some  cases  be  infective,  whilst  in 
others  they  remain  inert,  we  are  unable  certainly  to  explain.  In 
attempting  to  answer  this  question,  it  must  be  remembered  that  such 
products  may  accidentally  become  placed  in  direct  communication 
with  the  vascular  or  lymphatic  systems ;  and  also  that  infective  sub- 
stances are  much  more  liable  to  produce  results  in  some  constitutions 
and  in  some  conditions  than  in  others.  It  is  also  possible  that  the 
infective  properties  of  an  inflammatory  product  may  be  determined 
by  atmospheric  influence,  or  by  the  presence  of  minute  organisms. 

^  "  On  the  Lymphatic  System  of  the  Lungs,"  by  Dr.  E.  Klein.  "  Proceedings 
of  the  Royal  Society,"  No.  149,  1874. 
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Whilst  acute  tuberculosis  is  thus  an  infective  disease,  it  is  an  in- 
fective disease  of  a  special  kind.  In  the  first  place,  the  infective 
substances  derived  from  the  infective  focus — which  are  probably 
minute  particles — not  only  exercise  their  irritating  influence  over 
areas  of  tissue  which  are  for  the  most  part  exceedingly  small  (hence 
the  miliary  character  of  the  lesions),  but  the  irritation  they  produce 
is  of  comparatively  slight  severity.  The  principal  result  of  their 
irritation  is  consequently  a  textural  change — a  new  growth  of  tissue 
at  the  seat  of  the  injury.  (See  "  Chronic  Inflammations.")  In  this 
respect  this  disease  presents  a  marked  contrast  to  one  with  which  it 
is  closely  allied — pyaemia,  in  which  the  severity  of  the  injury  pro- 
duced by  the  infective  particles  is  much  greater  and  gives  rise  to  the 
formation  of  abscesses.  (See  "  Pysemia.")  In  pysemia  the  intensity 
of  the  disseminated  inflammatory  processes  is  considerable,  and  the 
course  of  the  disease  is  usually  acute,  whilst  in  acute  tuberculosis  the 
inflammatory  processes  are  miich  less  severe,  and  the  disease  tends  to 
run  a  more  chronic  course. 

Histology  of  Acute  Tuberculosis. — The  miliary  lesions  in  acute 
tuberculosis,  although  presenting  certain  differences  according  to 
their  age  and  to  the  nature  of  the  tissue  in  which  they  originate,  are 
tolerably  uniform  in  their  histological  characters.  Their  most  marked 
feature  is  the  prominent  place  which  a  kind  of  adenoid  structure 
occupies  in  their  constitution.  This  structure  is  met  with  in  its  most 
characteristic  form  in  an  indurated  lymphatic  gland,  and  it  is  also, 
as  has  been  already  stated,  a  common  histological  product  of  other 
chronic  inflammatory  processes,  as  of  those  in  the  liver,  lungs,  and 
other  organs  (see  "  Chronic  Inflammations").  Its  development 
appears  to  be  owing  to  an  impairment  of  the  nutritive  activity  of  the 
new  cellular  elements,  so  that  they  are  unable 
to  form  a  more  completely  fibroid  tissue.  It 
consists,  in  the  main,  of  small  spheroidal  ele- 
ments resembling  lymph-cells,  which  are  either 
separated  from  one  another  by  fine  lines  of  _^ 

homogeneous  transparent-looking  material,  or 

-.       ,  -,  T    .•        jI  a  portion  of  a  Gray  Miliary 

more  commonly  by  a  more  or  less  distmctly  ^^J^^^  showing  the  adenoid 
fibrillated  and  sometimes  nucleated  reticulum,    structure  met  with  in  large 

.,,  .         ,  ,  (»       1   •    1      , 1  1  ,  portions  of  these  nodules.  X  200. 

withm  the  meshes  ot  which  the  elements  are 

grouped  (Fig.  55;  see  also  Fig.  66).  In  tuberculous  nodules  this 
reticulum  is  sometimes  dense  and  well  marked,  whilst  in  other  cases 
it  is  almost  completely  absent.     In  addition  to  the  small  lymphoid 
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cells  there  are  often  seen  some  rather  larger  cells  containing  one,  and, 
in  some  cases,  two  nuclei. 

Although  an  adenoid   structure   similar  to  that  which  has  been 

described    usually    enters    largely 

into  the  formation  of  tuberculous 

\    T  lesions,  it  Avill  be  found  on  care- 

■^  ful  examination  that  they  present 

some  additional  characteristics.    In 

/I     ^  /  the  first  place,  large  multinucleated 

■'^^^^  masses   of  protoplasm,    somewhat 

resembling   "myeloid   cells,"    are 

J  lC^^^~~~'-     usually  to  be  found  associated  with 

the    lymphoid    elements.      These 


h\0.\^  pi ^Ax  \  large    multinucleated    cells    have 

'    \^  been  alluded  to  by  Yirchow,  Wag- 


A  MultimicleatedCeUfromiheUmginacaseof  ncr,  and    OtllCrS,  but    it    is    Ouly    rC- 

Chronic  Phthisis.    Showing  the  long-branched  cgj-itly      mainlv    OwiuP;     tO     tllC     rC- 
piocesses,  which  are  continuous  with  the  retic-  "^  p-r^         /-\  oi 

uhim   of   the   surrounding    indurated    growth.  SCarchcS     of    Dr.     Oscar     Schuppcl, 

Some  of  the  proces.es  are  in  connection  with  ^j^^^    ^^  j^^^^    rCCeivcd    a    prom- 

smaller  nucleated  elements.     X  200.  •'  a 

inent  place  in  the  histology  of  tu- 
bercle.    As  the  views  of  this  pathologist  concerning  their  mode  of 

origin  and  on  the  pathology  of  tu- 
^        "^''  bercle    generally    differ    somewhat 

^.r,s;?fe^,  from  those  commonly  entertained, 

-  I    propose   merely  in   the   present 

place  to  state  very  briefly  the  re- 
sult of  my  own  observations  made 
01  subsequently  to  the  perusal  of  Dr. 

Schiippel's    valuable    publications. 
;  ^;:;,      For  more  complete  information  the 

J?;  V\    reader  is  referred  to  Dr.  Schiippel's 

M^,  writings  on  the  subject.^ 

----^  The  most  characteristic  features 

)P<f''^'  of   these    multinucleated    cells   are 

A  MuUinncleale.d  CM  frmi  the  Lunrj  in  a  case      ^j^^gj^,  \r^^„Q  gize     the  UUmbcr  of  their 
of  Chronic  Phthisis.    Showing  the  large  num-  i    •  i      i        •  i       •  /»      i      • 

bar  of  nuclei  with  bright  nucleoli.  X  400.        uuclci,  and  the  irregularity  ot  their 


1  Untersiiclumgen  iiber  Lymphdruscn-Tuberkulose  ;  Dr.  Oscar  Scluippel :  Tu- 
bingen, 1871 ;  and  Ueber  die  Entstehung  der  Kiesenzellen  im  Tiibcrkel. — 
Wagner's  Archiv  der  Heilkunde,  vol.  xiii.,  1872. 


ACUTE    TUBERCULOSIS.  183 


diameter.  They  possess  no  limiting  membrane,  but  are  simple  masses 
of  protoplasm,  containing  numerous  round  or  roundly-oval  nuclei, 
each  enclosing  a  bright  nucleolus.  (Figs.  56  and  57.)  As  many  as 
forty  nuclei  may  sometimes  be  counted  in  a  single  cell.  Some  of 
them  are  much  smaller  and  contain  only  three  or  four  nuclei.  Four 
or  five,  or  even  more,  of  these  multinucleated  masses  are  sometimes 
found  in  a  single  tuberculous  nodule. 

Many  of  these  large  cells  possess  long  branched  processes,  in  con- 
nection with  which,  and  evidently  originating  from  them,  are  smaller 
protoplasmic  masses,  also  nucleated  and  branched.  (See  Figs.  56  and 
58.)  The  meshes  between  the  branched  cells  are,  according  to  Schiip- 
pel,  filled  with  epithelial-like  elements.   These  elements  I  have  failed 

Fig.  58. 


Multinucleated  and  branched  Celh  fi  om  a  fit  in  Qt  ay  Miliary  Tahei  cle  of  the  Lang  in  a 
case  of  Acute  Tuberculosis.  Wide  meshes  aie  seen  in  the  immediate  vicinity  of  the 
cells  enclosing  a  few  lymphoid  elements.  The  blanched  piocebsesaie  directly  continu- 
ous with  the  adenoid  reticulum  of  the  tubercle.     X  200. 

to  observe,  and  the  meshes  I  have  either  found  empty  or  contain- 
ing a  few  lymphoid  cells.  (Fig.  58.)  It  would  thus  appear  that 
the  original  protoplasmic  mass  gives  origin  to  a  network  of  large 
branched  cells,  associated  with,  and  usually  surrounding  which,  is 
more  or  less  adenoid  tissue.  It  is  this  structure  which  must  be  re- 
garded as  the  most  characteristic  of  tuberculous  lesions.  It  is  well 
shown  in  Fig.  58. 

Although  the  above  characters  are  to  be  observed  in  successful 
preparations  and  in  certain  stages  of  the  tuberculous  growth,  many 
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of  them  will  usually  be  found  wanting.  The  nuclei  and  processes 
of  the  large  cells  will  not  always  be  seen,  and  the  cells  often  appear 
simply  as  yellowish  somewhat  granular  masses  in  which  neither 
nuclei  nor  processes  are  visible.  In  this  imperfect  state  they  are  to 
be  found  in  tuberculous  nodules  from  all  organs  in  which  tubercle 
is  met  with. 

Respecting  the  pathological  significance  of  these  large  multinu- 
cleated cells,  they  appear  to  be  simply  the  result  of  chronic  inflam- 
matory processes  in  which  the  new  elements  are  of  such  low  vitality 
as  to  be  incapable  of  forming  an  adenoid  or  fibroid  structure ;  and 
the  branched  network  of  cells  to  which  they  often  give  rise  must  be 
regarded  as  representing  a  lower  stage  of  development  than  adenoid 
tissue.  Although  these  large  cells  are  most  frequently  met  with  in 
tuberculous  lesions,  they  are  not  especially  characteristic  of  any  one 
particular  kind  of  morbid  change.  They  have  been  found  as  the 
result  of  inflammatory  processes  in  various  organs  and  tissues.  With 
regard  to  the  histological  elements  from  which  they  originate,  this 
varies.  In  the  lung,  Dr.  Klein  states  that  they  are  derived  from  the 
alveolar  epithelium.  They  may  also  originate  from  the  cells  of  con- 
nective tissue,  and  probably  from  the  endothelium  of  the  blood-vessels 
and  lymphatics.  Their  formation  takes  place  either  by  the  fusion 
of  two  or  more  cells  or  by  the  excessive  development  of  one  cell. 
In  the  latter  case,  the  cell  increases  in  size  and  its  nuclei  multiply, 
but  here  the  process  of  development  ceases — there  is  no  subsequent 
division  of  the  cell. 

It  remains  to  speak  of  the  blood-vessels  of  tuberculous  nodules. 
The  vessels  of  the  tissue  in  which  the  nodule  originates  gradually 
become  obliterated  in  the  process  of  its  growth,  and  there  is  no  new 
formation  of  vessels,  such  as  takes  place  in  more  highly  developed 
inflammatory  tissue.  (See  "Inflammation  of  Common  Connective 
Tissue.")  The  nodules  are  therefore,  except  in  the  earlier  stages  of 
their  development,  non-vascular. 

Although  the  structure  which  has  been  described  is  that  most  com- 
monly met  with,  it  must  be  borne  in  mind  that  all  tuberculous  lesions 
are  not  thus  constituted.  When  treating  of  the  changes  in  the  several 
organs,  it  will  be  seen  that  the  precise  histological  constitution  of  the 
nodules  varies  somewhat,  according  to  the  characters  of  the  tissue  in 
which  they  originate.  In  the  lung,  for  example,  many  of  them  con- 
sist largely  of  accumulations  of  epithelial  cells  within  the  pulmonary 
alveoli. 
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Tuberculous  lesions  almost  invariably  undergo  more  or  less  retro- 
grade metamorphosis,  although  the  extent  of  this  varies  considerably, 
and  in  some  cases  the  nodules  may  become  developed  into  a  firm 

fibroid  structure.     The  occurrence  of  retrograde  _, 

?  Fig.  59. 

metamorphosis  is  mainly  owing  to  the  oblitera- 
tion of  the  blood-vessels  which  accompanies  the  ^, 
growth  of  the  lesions.     The  change  commences      S  ^^ 
in  the  centre  of  the  nodule,  this  being  the  part     ^'                     ff^'' 
first  developed,  and  consequently  that  which  is      '                     ;^ 
the  furthest  removed  from  vascular  supply.    The 
nodule  breaks  down  into  a  granular  fatty  debris,       one  of  the  Gray  Noduies 

,  .  ,  ,  ,  from  the  Limg  in  a  case,  of 

SO  that  its  central  portions  soon  become  opaque    '^.^^^  Tuiercuiosis,  which  is 
and  yellowish.     (Fig.  59.)     In  some  cases  the    hecoming  opaque  and  soft  in 

.  .         .  .-,         ,.-,.  the  centre.  (Diagrammatic.) 

process  of  disintegration  is  rapid,  whilst  in  others 
it  is  more  gradual.  It  is  usually  most  marked  in  the  larger  and  more 
diffused  lesions,  and  hence  it  is  these  lesions  which  are  most  commonly 
of  a  yellow  color  and  soft  consistence  ("  yellow  tubercle").  In  other 
cases  the  retrograde  change  is  less  marked,  the  reticulum  of  the  nodule 
becomes  denser  and  more  fibroid,  and,  although  the  fibroid  tissue 
usually  ultimately  undergoes  in  its  central  parts  more  or  less  fatty 
metamorphosis,  the  nodule  may  remain  as  a  firm  fibroid  mass.^  This 
occurs  more  especially  in  the  smaller  lesions.  The  extent  and  rapidity 
of  the  retrograde  change  depend,  I  believe,  mainly  upon  the  severity 
of  the  infective  process.  The  more  intense  the  irritation,  the  greater 
is  the  tendency  to  the  degeneration  and  softening  of  the  nodules ;  the 
less  intense  and  more  chronic  the  process,  the  more  liable  are  the 
miliary  lesions  to  become  fibroid. 

Before  concluding  the  consideration  of  the  general  pathology  of 
tuberculosis,  allusion  must  be  made  to  those  cases  in  which  the  tuber- 
culous processes  are  confined  to  a  single  organ.  This  limited  tuber- 
culosis differs  from  the  more  general  one  only  in  the  extent  of  the 
distribution  of  the  infective  materials.  The  miliary  lesions  originate 
from  some  retrograde  inflammatory  product  situated  usually  in  the 
same  organ  as  that  in  which  they  occur,  and  their  limitation  is  prob- 
ably owing  to  the  infective  substances  being  disseminated  by  the  lym- 
phatics and  serous  canals  and  not  by  the  blood-vessels.    This  will  be 


1  Dr.  Klein  states  (loc.  cit.)  that  the  large  multinucleated  cells  undergo  a  fibroid 
transformation,  and  become  converted  into  a  dense  feltwork  of  fibrillar  tissue, 
which  tissue  gradually  dies  away  and  becomes  caseous. 
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again  referred  to  in  the  chapter  on  "  Puhnonary  Phthisis/'  and  also 
in  the.  following  description  of  the  tuberculous  process  as  it  occurs  in 
the  several  organs  and  tissues. 

Tuberculosis    of  the   Pia   Mater. 

In  the  pia  mater  the  tuberculous  process  is  associated  with  in- 
flammation of  the  meninges,  constituting  the  condition  known  as 
tubercular  meningitis.  This  is  almost  invariably  a  part  of  a  general 
tuberculosis. 

The  process  is  almost  exclusively  confined  to  the  pia  mater  at  the 
base  of  the  brain,  and  the  tuberculous  nodules — which  may  easily 
escape  observation — are  seen  in  connection  with  the  small  arteries  in 

Fig.  60. 


^^'^ 


.# 


Miliary  Ttibercle  in  the  Pia  Hater.  The  dotted  line  indicates  the  original  size  of  the 
tubercular  nodule.  A.  The  lymphatic  sheath.  V.  The  blood-vessel.  F.  Proliferation 
of  elements  within  the  sheath.     X  100.    (Cornil  and  Kanvier.) 


the  Sylvian  fissures,  and  deeply  seated  between  the  convolutions.  A 
few  scattered  granulations  are,  however,  frequently  visible  on  the 
upper  surface  of  the  hemispheres.  The  inflammatory  growth  origi- 
nates in  the  perivascular  lymphatic  sheaths  which  enclose  the  small 
arteries  of  the  pia  mater.  (Fig.  60.)  The  cells  of  the  sheath  mul- 
tiply, and,  the  process  of  proliferation  commencing  at  separate  centres, 
numerous  small  gray  nodules  are  produced  around  the  vessel.  These, 
which  are  distinctly  visible  to  the  naked  eye,  cause  an  external  bulging 
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of  tlie  sheath,  and  a  diminution  in  the  calibre,  or  even  complete 
obliteration,  of  the  enclosed  vessel. 

The  localized  obstructions  to  the  circulation  which  result  from  the 
pressure  of  the  perivascular  nodules  cause  intense  hypersemia  of  the 
collateral  vessels,  and  thus  the  pia  mater  at  the  base  of  the  brain 
becomes  exceedingly  vascular,  there  being  in  some  cases  rupture  of 
the  vessels  and  extravasation.  This  is  followed  by  a  more  general  in- 
flammatory process — a  true  basic  meningitis.  A  transudation  of  the 
liquor  sanguinis  takes  place  from  the  hypersemic  and  injured  vessels, 
blood-corpuscles  escape,  and  thus  the  meshes  of  the  pia  mater  become 
infiltrated  with  a  sero-fibrinous  liquid,  which  in  many  parts  has  a 
puriform  character. 

The  changes  in  the  pia  mater  at  the  base  of  the  brain  are  attended 
by  softening  of  the  immediately  subjacent  cerebral  substance,  which 
becomes  infiltrated  with  young  cells.  The  lateral  ventricles  at  the 
same  time  become  distended  with  serosity  (acute  hydrocephalus),  so 
that  the  convolutions  on  the  surface  of  the  hemispheres  are  seen  to 
be  much  flattened.  The  ependyma  and  choroid  plexus  also  become 
exceedingly  vascular,  and  the  walls  of  the  ventricles,  together  with 
the  fornix  and  soft  commissure,  become  much  softened.  All  of  these 
changes  are  owing  partly  to  an  inflammatory  process  and  partly  to 
the  mechanical  obstruction  to  the  circulation  caused  by  the  tubercu- 
lous growth.    In  addition,  the  arachnoid  membrane  is  dry  and  sticky. 

Tuberculous  Masses  in  the  Brain. — In  addition  to  the  miliary 
lesions  occurring  in  the  pia  mater  in  tubercular  meningitis,  large 
tuberculous  masses  are  occasionally  met  with  in  the  brain  unasso- 
ciated  with  a  general  tuberculous  process.  These  masses,  which  vary 
in  size  from  a  hazel-nut  to  a  hen's  egg,  commonly  occur  in  the  cere- 
bral substance,  especially  at  the  base  of  the  brain.  They  are  of  a 
pale  yellow  color  and  firm  consistence,  and  usually  form  quite  round 
globular  tumors.  Their  surface  is  often  seen  to  be  covered  with 
minute  gray  nodules,  which  extend  into  the  surrounding  tissue ;  and 
on  section,  similar  nodules  are  sometimes  visible,  scattered  through 
the  substance  of  the  tumor.  In  most  cases  only  one  or  two  such 
masses  are  found,  but  occasionally  they  are  more  numerous.  They 
occur  especially  in  childhood,  and  usually  in  children  in  whom  there 
is  a  general  tendency  to  caseation  of  inflammatory  products  ("scrof- 
ulous" children).  When  examined  microscopically,  they  are  found 
to  be  made  up  of  an  adenoid  structure  with  large  branched  cells,  such 
as  has  been  already  described  as  so  characteristic  of  tuberculous  lesions. 
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This  structure — which  is  best  seen  in  the  peripheral  portions  of  the 
tumor — is  often  conceutrically  arranged  around  blood-vessels,  and  is 
found  undergoing  in  different  parts  fibrous  and  caseous  metamorphosis. 
Respecting  the  nature  of  these  masses  and  the  way  in  which  they 
originate,  it  is  difficult  to  speak  with  certainty.  From  the  fact  that 
miliary  nodules  are  so  often  to  be  seen  on  their  surface  and  extending 
into  the  surrounding  tissue,  it  is  supposed  that  they  originate  by  the 
aggregation  of  such  nodules — that  the  primary  nodule  constitutes  an 
infective  focus,  and  so  causes  a  succession  of  growths  in  its  immediate 
vicinity.  This  hypothesis  is  probably  correct.  Occasionally  the  tu- 
berculous mass  causes  a  more  general  infection,  and  so  gives  rise  to 
tubercular  meningitis  or  to  a  general  tuberculosis. 

Tuberculosis    of  Lymphatic    Glands. 

In  the  lymphatic  glands,  tuberculous  processes  give  rise  in  the  first 
place  to  changes  in  the  peripheral  portions  of  the  gland,  inasmuch  as 
it  is  with  these  that  the  infective  materials  which  are  conveyed  by 
the  lymphatic  vessels  first  come  into  contact.  The  active  changes  in 
the  cellular  elements  of  the  gland  are  accompanied  by  the  formation 
of  the  large  multinucleated  branched  cells  already  described,  which 
are  here  usually  very  abundant.  In  the  earlier  stage  of  the  process 
small  gray  nodules  are  visible  scattered  through  the  cortex.  These 
gradually  increase  in  size  and  become  caseous.  The  gland  tlien  be- 
comes enlarged,  the  distinction  between  its  medullary  and  cortical 
portions  becomes  lost,  and  it  becomes  changed  to  a  grayish  homoge- 
neous mass,  in  which  are  varying-sized  tracts  of  caseous  material. 
The  new  growth  very  frequently  undergoes  a  marked  fibroid  develop- 
ment, so  that  the  caseous  masses  are  surrounded  by  a  dense  fibroid 
structure.  The  caseous  portions  of  the  gland  may  subsequently 
soften,  dry  up,  or  calcify. 

Tuberculosis   of    Mucous    Membranes. 

In  mucous  membranes  the  development  of  tuberculous  nodules  is 
usually  secondary  to  some  primary  inflammatory  process  which  leads 
to  ulceration  of  the  membrane.  The  intestinal,  the  uri no-genital, 
and  the  respiratory  mucous  membranes  may  all  be  the  seats  of  a 
tuberculous  growth;  but  it  is  in  the  former  that  it  constitutes  the 
most  frequent  and  most  important  change. 
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The  Intestine. — In  the  intestine  the  occurrence  of  true  tuberculous 
processes  appears  to  be  almost  invariably  preceded  by  primary  inflam- 
matory changes  in  the  intestinal  lymphatic  structures.  These  changes 
have  their  seat  in  the  solitary  and  Peyer's  glands,  and,  as  in  typhoid 
fever,  it  is  especially  these  structures  in  the  loM'^er  part  of  the  small 
intestine  and  in  the  caecum  which  are  aflPected. 

The  first  stage  of  the  process  consists  in  an  inflammatory  hyper- 
plasia of  the  lymphatic  elements.  In  Peyer's  patches  this  hyper- 
plasia usually  affects  isolated  follicles  in  the  patch.  The  solitary 
glands  and  certain  follicles  in  the  patches  thus  become  swollen,  and 
project  with  undue  prominence  above  the  surface  of  the  membrane. 
The  newly-formed  elements  then  undergo  retrogressive  changes — 
they  soften  and  caseate,  the  degeneration  in  the  patches  commencing 
at  several  separate  centres,  and  often  extending  until  the  whole  patch 
becomes  destroyed.  As  the  result  of  these  primary  inflammatory 
changes  an  ulcerated  surface  is  produced,  the  floor  and  edges  of  which 
are  more  or  less  thickened,  owing  to  the  extension  of  the  inflamma- 
tory process  into  the  submucous  connective  tissue.  This  is  a  simple 
ulcer,  and  its  production,  so  far,  is  quite  independent  of  a  tuberculous 
process. 

What  must  be  regarded  as  a  tuberculous  change  occurs  subse- 
quently to  the  primary  ulceration,  and  it  consists  in  the  development 
of  small  nodules  of  induration  in  the  floor  of  the  primary  ulcer. 
The  development  of  these  nodules  appears  to  take  place  principally 
around  the  blood-vessels,  and,  as  these  are  arranged  transversely  around 
the  intestine,  the  new  growth  proceeds  in  the  same  direction.  These 
secondary  nodules  of  induration,  like  the 
primary    inflammatory    product,    soften  Fig.  61. 

and  become  caseous,  and  thus  the  process 
of  ulceration  gradually  extends  trans- 
versely until  the  whole  circumference  of  a  Tubercular  nicer  of  the  intestine. 
the  gut  may  be  destroyed.  The  ulcer  (■Diagran.natic.)  «.  EpithellaUining. 
CI  J  J  b.    Submucous    tissue,      c.    Muscular 

thus  produced  presents  a  strong  contrast    coat.  a.  Peritoneum. 
to  that  of  typhoid.     Its  edges  and  base 

are  thickened  and  indurated,  and  the  nodules  of  new  growth,  tend- 
ing to  become  caseous,  are  seen  scattered  in  its  floor.     (Fig.  61.) 

The  tubercular  ulcer  rarely,  if  ever,  heals.  Owing  to  the  thick- 
ening of  the  tissues  at  its  base,  perforation  is  quite  an  exceptional 
occurrence.  In  the  process  of  its  extension  the  ulceration  is  attended 
by  some  contraction  and  narrowing  of  the  gut. 


190  INFLAMMATION. 


Tuberculosis    of    the    Lungs. 

Tuberculous  processes  occur  in  the  lungs  as  a  part  of  a  general 
tuberculosis,  and  also  in  many  cases  of  pulmonary  phthisis.  The 
nature  of  the  resulting  inflammatory  lesions  is  similar  in  both.  It 
will  be  well,  however,  in  the  present  place,  more  particularly  to 
describe  these  lesions  as  they  occur  in  the  general  infective  disease. 
The  more  limited  processes  which  take  place  in  many  cases  of  phthisis 
will  be  again  referred  to  in  a  subsequent  chapter  devoted  to  the  con- 
sideration of  this  affection.     (See  "  Pulmonary  Phthisis.") 

The  pulmonary  lesions  met  with  in  general  tuberculosis  consist, 
for  the  most  part,  of  disseminated  nodular  growths,  which  are  uni- 
versally known  as  "  miliary  tubercles."  These  growths  are  of  two 
kinds — ^the  gray  and  the  yellow.  The  gray  are  semi-transparent 
nodules  of  a  grayish-white  color,  varying  in  size  from  a  small  pin's 
head  to  a  hemp-seed.  They  are  somewhat  spherical  in  shape,  and 
usually  possess  a  well-defined  outline.  Sometimes  they  are  firm, 
and  almost  cartilaginous  in  consistence;  whilst  in  other  cases  they 
are  much  softer  and  almost  gelatinous.  These  softer  forms,  instead 
of  being  semi-transparent,  are  more  opaque  and  white.  The  yellow 
are,  for  the  most  part,  larger  than  the  preceding,  many  of  them  much 
so,  some  being  as  large  as  a  pea.  They  are  also  softer  in  consistence, 
less  defined  and  regular  in  outline,  and  they  pass  more  insensibly 
into  the  surrounding  tissue.  Many  of  them  possess  a  grayish-white 
translucent  margin,  which  may  be  pretty  firm  in  consistence,  but 
never  so  hard  as  are  many  of  the  gray  nodules,  whilst  their  central 
portions  are  opaque,  yellowish,  or  caseous.  These  nodules,  both  the 
gray  and  the  yellow,  although  generally  scattered,  are  sometimes 
confluent  in  groups. 

Both  the  gray  and  the  yellow  nodules  are  often  found  associated 
in  the  same  lung ;  in  other  cases  the  gray  nodules  only  are  met  with ; 
whilst  less  frequently  nearly  all  the  growths  are  of  the  yellow 
variety.  The  condition  of  the  pulmonar}^  tissue  which  is  situated 
between  the  nodules  varies  considerably.  It  may  be  perfectly  nor- 
mal, more  or  less  congested  and  oedematous,  or  it  may  present 
varying-sized  tracts  of  grayish,  granular,  friable  consolidation.  A 
perfectly  normal  condition  of  the  intervening  pulmonary  tissue  is 
found  in  many  of  those  cases  in  which  all  the  growths  are  of  the 
firm  gray  variety  ;    but  when  there  are  numerous  yellow  or  soft 
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nearly  always  more  or  less  congested 


Fig.  62. 


-/:^§^ 


gray  nodules,  the 
or  consolidated. 

"When  these  nodules  are  exam- 
ined microscopically,  they  are  seen 
to  exhibit  two  diflPerent  kinds 
of  structure  —  viz.,  the  adenoid 
structure  with  branched  multi- 
nucleated cells,  which  has  been 
already  described  as  that  which 
is  the  most  characteristic  of  tu- 
berculous lesions,  and  accumula- 
tions of  epithelial  cells  within 
the  pulmonary  alveoli  (catarrhal 
pneumonia).  There  is,  however, 
this  marked  diiference  between 
the  various  kinds  of  nodules — 
that  whereas  the  smaller  firm 
gray  ones  are  constituted  en- 
tirely of  the  first-named  tissue,  the  larger  soft  gray  and  most  of  the 
yellow  ones  consist  largely  of  the  alveolar  accumulations. 


^^: 
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1     ^y^^      -  c_*^ 


A  Yelloiv  Tuherde  from  the  Lung  in  a  case  of  Acute 
Tiibercu^osis.  Showing  the  accumulations  within 
the  alveoli  at  the  peripheral  portions  of  the  nodule, 
and  the  degeneration  in  the  centre.     X  33. 


^<^ 


A  small  poi  tion  of  the  most  external  pai  t  of  a  Yellow  Till  I  t  in  Ih  Lung  in  a  case 
of  Acute  Tubn Lulosis  Most  exteinally  at  a  are  seen  the  alveoli  filleil  with  epithelial 
cells,  and  the  alveolar  walls  are  slightly  thickened  by  an  adenoid  growth.  More  inter- 
nally at  b  both  the  alveolar  walls  and  the  epithelial  contents  are  seen  in  the  process  of 
degeneration  ;  whilst  in  the  central  portions,  c,  the  degeneration  is  so  far  advanced 
that  all  trace  of  structure  is  lost.     X  140. 

Firstly,  with  regard  to  the  soft  gray  and  yellow  nodules.     Many 
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of  these  when  examined  with  a  low  magnifying  power  present  the 
appearance  represented  in  Fig.  62,  the  nodules  being  apparently 
made  up  of  accumulations  within  the  alveolar  cavities.    When  more 

highly  magnified,  their  constitution 

'^'  ^'^-  at  once  becomes  evident  (Fig.  63). 

01;'  '-^M'-'-j  Their  central  portions  (c)  consist,  for 

*   I  the  most  part,  of  a  structureless  gran- 

yfi  'V^         ular  debris,  in  which,  perhaps,  here 

}l  and  there,  traces  of  formed  elements 

•".  ^  are   visible.      More    externally   are 

%■  ■       seen  indications  of  alveoli,  which  are 

V.ij-r.^^.  -^,.o_.  '*"''         filled  with  partially  degenerated  epi- 

fjy^^^^^f-  '  thelial  cells  (6),  whilst  in  the  periph- 

A  portion  of  the.  more  external  part  of  a  soft  Cral  pOrtloUS  of  the  grOWth  («)  the 
gray  Tahcrde  from  the  Lung  iri  a  case  of  Acute  ^IvColar  CaviticS  are  QuitC  .  distiuct, 
Tiibercidosis.    Showing  the  extensive  adenoid  _  _        J-  ' 

thickening  of  the  alveolar  walls,  and  a  lai-fje    their   walls   are   slightly   infiltrated 

multin.,cl^e.Ued  cell  within  the  alveolar  cav-      ^-^j^    ^^    adcuoid    grOWth,    and    their 

cavities  contain  epithelial  cells  and 
sometimes  a  small  amount  of  fibrinous  exudation.  In  other  nodules 
there  is  no  such  extensive  necrosis,  but  the  adenoid  thickening  of  the 
alveolar  walls  is  much  more  marked,  and  the  alveolar  cavities  con- 
tain either  distinct  epithelial  elements,  ill-defined  masses  which  ap- 
parently consist  of  confluent  epithelium,  or  large  multinucleated  cells 
(Fig.  64);  these  last-named  cells  originating,  as  described  by  Dr. 
Klein,  from  the  alveolar  epithelium.^ 

The  histological  characters  of  the  smaller  firm  gray  nodules  differ 
from  the  preceding.  These,  when  examined  with  a  low  magnifying 
power,  appear  as  little  somewhat  spheroidal  masses,  the  cellular  ele- 
ments of  which  are  often  to  be  seen  grouped  around  separate  centres 
(Fig.  65).  When  more  highly  magnified,  these  centres  are  seen  to 
consist  of  the  large  multinucleated  branched  cells  already  described 
(see  Fig.  58),  and  the  small-celled  structure  grouped  around  them  is 
adenoid  tissue;  the  large  cells  having  originated  w'ithin  the  alveoli, 
the  adenoid  tissue  in  the  alveolar  walls.  This  adenoid  structure  at 
the  peripheral  portions  of  the  nodules  extends  into  and  j)roduces  a 

1  Thc'se  large  multinucleated  cells  are  stated  by  Dr.  Klein  {loc.  cit.)  to  originate 
either  by  the  fusion  of  the  alveolar  epithelium,  or  by  the  excessive  develofiment 
of  one  epithelial  cell.  Since  the  publication  of  Dr.  Klein's  statement  I  have 
frequently  observed  these  cells  situated  distinctly  in  the  alveolar  cavities  ;  and  I 
have  no  doubt  they  originate  in  the  way  he  describes. 
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thickening  of  the  walls  of  the  alveoli  with  which  the  nodule  is  in- 
corporated (Fig.  66).  In  many  of  the  nodules  the  central  portions 
have  undergone  retrograde  changes  and  are  caseous. 


Fig.  65 


f^m. 


A  firm  Gray  Tubercle  from  the  Lung  in  a  case  of  Acute  Tuberculosis.  Showing  the 
apparent  situiition  of  the  nodule  between  the  alveoli,  and  the  grouping  of  the  ele- 
ments around  separate  centres.     X  33. 

Respecting  the  cause  of  these  differences  in  the  histological  char- 
acters of  the  miliary  lesions  in  the  lungs,  I  believe  them  to  depend 

Fig.  66. 


^-^ 


>p^^ 


dt  p  oo 
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A  small  portion  of  the  most  external  part  of  a  firm  Gray  Tubercle  from  the  Lung  in  a 
case  of  Acute  Tuberculosis.  Showing  the  incorporation  of  the  nodule  with  the  alveolar 
wall  a.    X  270. 

upon  differences  in  the  age  of  the  nodules,  and  in  the  intensity  of  the 
tuberculous  process.     If  the  intensity  of  the  process  be  very  consid- 

13 
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erable,  the  nodules  will  consist  almost  exclusively  of  accumulations 
of  epithelium  and  fibrinous  exudation  within  the  pulmonary  alveoli, 
and  the  nodule  will  rapidly  undergo  disintegration.  (See  Figs.  62 
and  63.)  If  the  process  be  less  intense,  and  the  nodules  attain  a 
more  advanced  age,  the  necrosis  will  be  less  rapid  and  complete,  the 
development  of  adenoid  tissue  in  the  alveolar  walls  will  be  greater, 
and  the  epithelial  elements  may  form  large  multinucleated  cells.  (See 
Fig.  64.)  Lastly,  in  the  least  severe  and  most  chronic  processes,  the 
development  of  multinucleated  elements  and  the  formation  of  the 
network  of  branched  cells  reaches  its  maximum  (see  Figs.  58  and 
65),  necrosis  takes  place  slowly  in  the  central  portions  of  the  nodule, 
and  there  is  often  considerable  fibroid  induration  of  the  new  tissue. 
There  is  thus  a  close  analogy  between  the  tissue-changes  resulting 
from  tuberculosis  of  the  lungs  and  those  which  result  from  other 
inflammatory  processes.  (See  "  Chronic  Inflammations.")  The  ne- 
crosis of  the  lesions  is  mainly  owing  to  the  interference  with  their 
vascular  supply  caused  by  the  pressure  exercised  upon  the  blood- 
vessels by  the  intra-alveolar  accumulations,  and  the  obliteration  of 
the  vessels  by  the  adenoid  growth  in  the  alveolar  walls.  In  the 
most  acute  forms  of  the  disease  it  probably  also  partly  depends  upon 
inflammatory  blood-stasis. 


CHAPTER    XXVII. 


PYEMIA   AND   SEPTICEMIA. 


The  diseases  known  as  Pyaemia  and  Septicaemia  result  from  the 
absorption  and  dissemination  of  certain  infective  substances  derived 
from  some  focus  of  acute  inflammation.  In  these  diseases,  therefore, 
as  in  acute  tuberculosis,  we  have  a  focus  of  inflammation  from  which 
the  infective  substances  are  derived,  the  general  dissemination  of  these 
substances,  and  the  secondary  processes  to  which  they  give  rise. 

When  a  person  receives  an  external  injury  sufficient  to  cause  an 
inflammatory  process  of  considerable  extent  and  intensity  in  the  part 


PYAEMIA     AND     SEPTICiEMIA.  195 

injured,  this  process  is  usually  followed  by  a  general  disorder  of  the 
vital  functions,  the  most  prominent  symptom  of  which  is  pyrexia. 
This  pyrexia,  which  so  commonly  occurs  after  surgical  operations  and 
other  extensive  local  injuries,  is  what  is  usually  known  as  traumatic 
or  inflammatory  fever.  Respecting  the  cause  of  this  pyrexia,  it  is 
probably  mainly  due  to  the  absorption  of  some  of  the  products  of 
the  local  inflammatory  process,  and  of  substances  resulting  from  the 
decomposition  of  dead  organic  matter  in  the  neighborhood  of  the 
injury.  In  other  words,  the  pyrexia  and  other  phenomena  result 
from  the  dissemination  of  certain  infective  materials  from  a  focus 
of  acute  inflammation. 

Closely  allied  to  this  traumatic  or  inflammatory  fever  is  the  con- 
dition known  as  septicaemia.  Here,  also,  there  is  an  absorption  of 
certain  infective  substances  from  some  inflammatory  lesion,  but  the 
general  disturbance  of  the  vital  functions  to  which  they  give  rise  is 
much  more  considerable.  They  cause  not  only  pyrexia,  but  frequently 
also  vomiting  and  diarrhoea,  and  ultimately  a  condition  of  coma  and 
collapse  which  tends  to  terminate  in  death.  Septicaemia  appears  there- 
fore to  differ  from  simple  traumatic  fever  mainly  in  this — that  in  it 
the  general  infective  process  is  one  of  much  greater  intensity.  In 
both  there  is  usually  an  absence  of  any  characteristic  local  lesions. 
After  death  decomposition  takes  place  very  rapidly.  The  blood  is 
found  to  be  somewhat  darker  and  less  firmly  coagulated  than  natural ; 
the  spleen  and  liver  are  enlarged,  friable,  and  abnormally  vascular ; 
and,  if  there  has  been  diarrhoea,  the  intestinal  mucous  membrane  may 
present  the  appearance  of  acute  catarrhal  inflammation,  with  some 
swelling. of  the  lymphatic  structures.  In  some  cases  also  there  is 
pleurisy  or  pericarditis. 

The  general  infective  process  known  as  pyaemia,  differs  from  both 
traumatic  fever  and  septicsemia  in  this  respect — that  in  it  the  dis- 
semination of  the  infective  substances  derived  from  the  inflammatory 
focus  gives  rise  not  only  to  that  general  disturbance  of  the  vital  func- 
tions which  characterizes  these  two  conditions,  but  also  to  the  forma- 
tion of  metastatic  nodules  of  induration  which  soon  assume  the  char- 
acter of  abscesses,  and  to  more  diffiised  inflammatory  lesions.  These 
metastatic  nodules  of  induration  which  so  quickly  become  purulent, 
and  are  so  characteristic  of  the  disease,  present  certain  peculiarities. 
In  their  earlier  stages  they  usually  consist  of  somewhat  reddish, 
friable,  granular-looking  masses  of  consolidation,  which  are  sur- 
rounded by  a  thin  zone  of  red  hypersemic  tissue.     These  masses  are 


196  IXFLA.MMATION. 

frequently  wedge-shaped,  the  apex  of  tlie  cone  being  towards  the 
centre  of  the  organ.  They  vary  considerably  in  size,  some  not  being 
larger  than  a  small  pea,  whilst  others  exceed  the  size  of  a  chestnut. 
The  consolidated  mass  soon  assumes  the  characters  of  an  abscess.  Its 
more  central  portions  become  softened  and  purulent,  and  ultimately 
it  tends  to  become  converted  into  a  collection  of  pus  and  broken-down 
tissue,  this  being  still  surrounded  by  a  thin  red  zone  of  induration. 

These  metastatic  abscesses  are  met  with  most  frequently  in  the 
lungs ;  but  they  also  occur  in  the  liver,  spleen,  kidneys,  and  in  other 
internal  organs.  They  are  more  commonly  found  near  the  surface 
than  in  the  more  internal  portions  of  the  organ,  often  being  situated 
immediately  beneath  the  fibrous  capsule. 

The  more  diffused  inflammatory  processes  which  also  occur  in 
pysemia  consist  chiefly  in  suppurative  arthritis  and  inflammation  of 
the  serous  membranes,  especially  of  the  pleurae  and  pericardium. 

Although  the  occurrence  of  metastatic  abscesses  in  the  later  stages  of 
many  of  these  acute  infective  processes  has  served  as  a  basis  for  their 
classification — those  in  which  they  occur  being  termed  pysemic,  those 
in  which  they  are  absent,  septicemic — I  agree  with  those  who  be- 
lieve that  it  does  not  justify  the  conclusion  that  there  exists  between 
them  any  essential  pathological  difference.  Both  pyaemia  and  septi- 
caemia probably  result  from  the  absorption  of  the  same  infective 
substance,  although  the  intensity  of  its  infective  properties  may  vary 
very  considerably.  The  effect  of  this  substance  may  be  simply  to 
produce  a  general  disturbance  of  the  vital  functions — a  septicsemia ; 
or,  more  remotely,  to  cause  various  disseminated  suppurative  inflam- 
mations— a  pyaemia;  and  as  in  other  acute  infective  diseases — e.g., 
scarlet  fever — death  may  result  from  the  general  disturbance  of  func- 
tion quite  independently  of  any  local  lesions,  so  in  the  diseases  now 
under  consideration  a  septicaemia  may  be  the  cause  of  dissolution 
without  the  occurrence  of  any  of  those  metastatic  products  which  are 
regarded  as  characteristic  of  pyaemia.  Such  being  the  case,  it  is 
evident  that  whereas  a  septicaemia  may  exist  without  the  subsequent 
development  of  metastatic  lesions — a  pyaemia,  pyaemia  must  always 
be  associated  with  more  or  less  sepficaemia.  In  other  words,  jjyaemia 
is  a  septicaemia  in  which  there  are  metastatic  su[)purative  inflamma- 
tions. 

Having  thus  pointed  out  the  close  pathological  relation  which  sub- 
sists between  these  two  infective  processes,  it  remains  to  consider  tlie 
nature  of  the  infective  substance  and  the  (arcumstances  under  which 
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it  is  produced,  its  absorption  and  dissemination,  and  subsequently  to 
explain  the  occurrence  of  the  metastatic  lesions. 

The  infective  substance,  as  already  stated,  originates  in  connection 
with  the  j)roducts  of  an  inflammatory  process.  With  regard  to  its 
nature,  we  are  at  present  unable  to  speak  certainly.  Its  production, 
however,  appears  to  be  invariably  associated  with  the  putrid  decom- 
position of  the  inflammatory  liquids. 

It  is  well  known  that  the  ordinary  putrid  decomposition  of  albu- 
minous liquids  is  always  associated  with  the  presence  in  them  of 
minute  organisms  termed  bacteria,  the  most  common  form  of  which 
are  little  rod-shaped  bodies,  such  as  are  represented  in  the  accompany- 
ing drawing  (Fig.  67).  In  a  series  of  observations  made  in  the 
laboratory  of  the  "  Brown  Institution"  with  the  object  of  determining 
the  nature  of  the  pysemic  poison.  Dr.  Burdon-Sanderson  found  that 
these,  or  similar  organisms,  abounded  in  all  the  inflammatory  liquids, 
and  sometimes  existed  in  the  blood,  of  animals  in  which  pysemic 
processes  had  been  artificially  induced.^  These  organisms  he  divides 
into  two  groups — rod-shaped  bodies  endowed  with  the  power  of 
spontaneous  movement,  similar  to  the  smallest  forms  represented  in 
Fig.  6t  {bacterium  vibrio),  and  dumb-bell  forms  which  have  no 
proper  movement  {bacterium  varicosum).  When  liquids  derived 
from  pysemic  inflammations  are  injected  into  the  circulation,  or  into 
one  of  the  serous  cavities  of  an  animal,  they  produce  the  symptoms 
of  pyaemia,  and  Dr.  Sanderson  finds  that  the  intensity  of  these  symp- 
toms appears  to  bear  some  direct  relation  to  the  number  and  forms  of 
bacteria  which  the  infective  liquids  contain.  Those  animals  w^hich 
were  inoculated  with  liquids  containing  nu- 
merous minute  rod-shaped  bacteria,  died  rap- 
idly with  symptoms  of  septicaemia;  whereas 
in  those  in  which  the  inoculated  liquids  con-  ^ 
taiued  fewer  bacteria  of  a  dumb-bell  form,  the 
process  was  more  protracted  and  was  attended 


Fig.  6'i 


by  the  development  of  metastatic  abscesses — a  '^  *"®°'^  \.'-«  '•'"'• 

rni  1,  [^    n  •  ,•        .•  Fetid  Pus  frmn  an  Empyiema. 

pyaemia.  The  results  of  these  investigations  shoeing  bacteria  amongst  the 
therefore  show  that,  in  the  lower  animals,  bac-  pus-oorpuscips.  The  bacteria 
teria  are  invariably  present  m  liquids  which 

are  capable  of  inducing  pysemic  processes,  and  they  thus  tend  to  con- 
firm the  statement  which  has  already  been  made,  that  the  development 
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of  pytemic  processes  in  man  appears  to  be  invariably  associated  with 
the  putrid  decomposition  of  an  inflammatory  product — a  decompo- 
sition which  is  always  attended  by  the  presence  of  bacteria. 

Whilst  it  must  thus  be  admitted  that  bacteria  are  invariably  present 
in  liquids  which  are  capable  of  inducing  pysemic  processes,  it  is 
probable,  according  to  Dr.  Sanderson,  that  the  development  of  the 
pysemic  poison,  although  associated  with,  is  something  quite  distinct 
from,  the  process  of  simple  putrefactive  decomposition ;  for,  as  he 
has  shown,  the  virulence  of  pyaemic  liquids  is  diminished  by  their 
being  kept.  In  conclusion,  all  that  we  are  at  present  able  to  state 
with  any  degree  of  certainty  respecting  the  nature  of  the  pyaemic 
poison  is,  that  its  development  appears  to  be  invariably  associated 
with  the  putrid  decomposition  of  inflammatory  products,  and  that  the 
liquids  in  which  it  is  generated  contain  those  low  organisms  w^hich 
always  accompany  the  ordinary  process  of  putrefaction,  and  possibly 
also  other  organisms  wdiich  are  specific.^ 

Another  important  point  in  connection  with  the  development  of 
the  pysemic  poison  is  the  fact  that  the  inflammatory  focus  in  which 
it  originates  is,  in  the  majority  of  cases,  the  result  of  some  external 
injury — an  injury  producing  a  lesion  which  communicates  with  the 
external  air.  That  this  should  be  so,  will  be  readily  understood  when 
it  is  remembered  that  the  decomposition  of  animal  fluids  is  materially 
hastened  by  free  exposure  to  atmospheric  influences. 

Allusion  must  here  be  made  to  the  great  pro  n  en  ess  of  pyaemic 
processes  to  occur  where  persons  with  open  wounds  are  concentrated 
together,  as  in  hospital  wards.  In  explanation  of  this,  it  must  be 
remembered,  as  pointed  out  by  Mr.  Savory,  that  the  decomposition 
of  an  animal  fluid  is  hastened  by  the  introduction  into  it  of  any  other 
animal  matter  which  is  also  undergoing  active  putrefactive  change.^ 

Although  pyaemia  thus  usually  results  from  external  inflamma- 
tions, it  sometimes  occurs  under  circumstances  in  which  no  external 
point  of  inflammation  is  discoverable,  and  the  inflammatory  focus  is 
situated  internaUy.  As  an  example  of  this  may  be  mentioned  cases 
of  pyaemia  resulting  from  acute  necrosis  of  bone.  In  explanation  of 
these  cases  the  results  of  Dr.  Sanderson's  experiments,  already  alluded 

1  Cohn  states  that  there  are  bacteria  found  in  infective  diseases  which  are  quite 
distinct  from  those  forms  which  accompany  ordinarj^  putrefactive  decomposition. 
See  "Quarterly  Journ.  Micr.  Science,"  1873,  p.  156. 

2  "  Discussion  on  Pysemia  at  Clinical  Society,"  Mr.  Savory. — "Trans.  Clin. 
Soc.  Lond.,"  vol.  vii.  p.  Ixxvi. 
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to,  are  of  much  value.  Dr.  Sanderson  finds  that  pyaemia  may  be 
induced  in  the  lower  animals  by  the  introduction  into  one  of  their 
serous  cavities  of  liquids  produced  by  an  inflammatory  process  which 
has  been  set  up  by  chemical  agents  under  circumstances  which  pre- 
clude the  possibility  of  the  introduction  of  any  infecting  substances 
from  without — liquids,  however,  which,  like  those  derived  from  an 
external  inflammatory  lesion,  abound  in  bacteria. 

Having  discussed  the  nature  of  the  pysemic  poison,  and  the  circum- 
stances under  which  it  originates,  it  remains  to  consider  how  it  be- 
comes absorbed  and  is  disseminated.  Decomposing  fluids  in  contact 
Math  inflamed  tissues — fluids  capable  of  producing  the  most  intense 
pysemic  processes  if  artificially  inoculated — do  not  always  become 
absorbed.  The  causes  which  in  some  cases  favor  their  absorption, 
and  in  others  prevent  it,  must  be  looked  for,  according  to  Mr.  Savory 
(Joe.  eit.),  in  the  condition  of  the  inflamed  tissues  with  which  they  are 
in  contact.  Billroth  and  others  have  shown,  experimentally,  that 
when  granulations  are  healthy  they  offer  a  decided  obstacle  to  the 
absorption  of  fluids  from  their  surface,  but  when  they  become  partially 
destroyed,  or  are  in  an  unhealthy  condition,  fluids  readily  permeate 
them.  It  must,  then,  be  considered  as  exceedingly  probable  that  the 
absorption  of  the  pysemic  poison  is  intimately  connected  with  some 
abnormal  condition,  due  to  injury  or  disease,  of  the  inflamed  tissues 
with  which  it  is  in  contact.  The  poison,  when  absorbed,  is  dis- 
seminated by  means  of  the  veins  and  lymphatics. 

The  remaining  point  for  consideration  is  the  pathology  of  the 
disseminated  secondary  inflammations — the  diffuse  lesions  and  the 
metastatic  abscesses.  The  most  common  diffuse  inflammatory  lesions 
which  result  from  the  pysemic  process  are  suppurative  arthritis,  in- 
flammation of  the  serous  membranes,  and  of  the  subcutaneous  cellular 
tissue.  The  mode  of  origin  of  these  diffused  inflammatory  processes 
we  are  unable  certainly  to  explain.  They  probably  occupy  the  same 
pathological  position  as  the  diffuse  inflammations  which  occur  in 
other  infective  diseases — e.g.,  in  scarlet  fever  and  acute  tuberculosis. 

Our  knowledge  of  the  pathology  of  the  metastatic  abscesses  is  much 
more  complete.  These  appear  usually  to  be  of  embolie  origin,  the 
emboli  originating  in  the  venous  thrombi  which  form  at  the  foci  of 
the  primary  or  secondary  inflammations.  The  circumstances  under 
which  thrombi  formed  in  the  vessels  of  a  part  become  softened  or 
broken  up,  so  as  to  furnish  embolic  plugs,  and  the  way  in  which  these 
plugs  may  set  up  acute  inflammatory  processes  at  the  seat  of  their 
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arrest,  will  be  fully  described  in  the  chapters  on  "  Thrombosis"  and 
"Embolism."^  It  will  be  sufficient  in  the  jDresent  place  to  state  that 
in  the  course  of  a  pysemic  process  the  coagula  which  form  in  the 
vessels  at  the  seat  of  the  pysemic  inflammations  become  infected  with 
the  pysemic  poison,  and  if  they  soften  or  become  broken  up  so  as 
to  furnish  embolic  plugs,  these  plugs  cause  secondary  suppurative 
processes  in  the  parts  in  which  they  become  arrested;  and  it  is  to 
the  dissemination  of  these  infective  emboli  that  the  formation  of 
the  majority  of  the  metastatic  abscesses  in  pyaemia  is  owing. 


CHAPTER    XXVIII. 

SYPHILIS. 

The  lesions  occurring  in  the  course  of  constitutional  syphilis  are 
for  the  most  part  inflammatory  in  their  nature,  but  in  their  seat,  dis- 
tribution, and  histological  characters,  some  of  them  present  certain 
peculiarities  which  make  them  quite  characteristic  of  this  disease. 
The  primary  syphilitic  lesion  (usually  the  indurated  chancre),  the 
secondary  lymphatic  gland  enlargement,  and  the  subsequent  series  of 
changes  in  the  skin,  mucous  membranes,  and,  later,  in  the  nervous 
system,  bones,  and  internal  organs,  are  all  of  them  the  results  of 
chronic  inflammatory  processes  induced  by  the  syphilitic  poison. 

The  lesions,  however,  which  must  be  regarded  as  especially  char- 
acteristic of  constitutional  syphilis  are  of  two  kinds — certain  fibroid 
indurations,  and  a  form  of  nodular  growth  which  is  known  as  a  gumma 
or  syphilitic  tumor.  These  two  forms  of  lesion  are  very  frequently 
associated,  and  in  many  cases  it  becomes  difiicult  to  draw  a  line  of 
demarcation  between  them.  A  fibroid  lesion  is  sometimes  simply 
the  remains  of  what  was  previously  a  gummy  tumor. 

Fibroid  growths  unassociated  with  gummata  usually  occur  somc- 


1  The  student  will  do  well  to  read  the  chapters  on  "  Thrombosis"  and  "  Em- 
bolism" as  a  sequel  to  the  present  chapter. 
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what  earlier  in  the  course  of  constitutional  syphilis  than  the  gummy 
tumors.  They  consist  in  the  first  place  of  an  embryonic  small-celled 
tissue,  which  subsequently  becomes  developed  into  a  fibroid  or  adenoid 
structure  (see  "Inflammation  of  Common  Connective  Tissue").  The 
fibroid  thickenings  which  result  are  characterized  by  their  localization 
and  by 'the  irregularity  in  their  distribution.  They  occupy,  for  the 
most  part,  small  areas,  the  surrounding  tissues  being  unaffected.  It  is 
these  peculiarities  in  their  distribution  and  localization,  and  not  their 
histological  characters,  which  render  them  so  characteristic  of  syphilis. 

These  fibroid  changes  are  met  with  in  various  situations — in  the 
periosteum,  in  the  sheaths  of  nerve-trunks,  in  the  capsule  and  inter- 
stitial tissue  of  organs,  and  in  muscle.  When  occurring  in  the  cap- 
sules of  organs  they  present  very  characteristic  appearances.  In 
the  liver  and  spleen,  where  they  are  the  most  frequent,  they  give 
rise  to  an  irregularly  distributed  thickening  and  puckering  of  the 
capsule  which  is  exceedingly  typical  of  advanced  syphilis.  The 
thickened  portions  are  usually  connected  with  dense  fibroid  septa 
which  pass  into  the  interior  of  the  organ  ;  and  there  are  frequently 
also  numerous  strong  peritoneal  adhesions.  The  gummy  masses 
about  to  be  described  are  very  often  to  be  found  in  the  midst  of 
the  fibroid  growth. 

The  other  variety  of  lesion,  which  is  perhaps  more  .characteristic 
of  syphilis  than  the  preceding,  and  very  frequently  associated  with 
it,  is  the  gumma  or  syphilitic  tumor.  The  gummata  were  formerly 
regarded  as  non-inflammatory  neoplasms,  and  were  classified  by 
Virehow  amongst  what  he  termed  the  "granulation"  tumors.  As 
usually  met  with,  they  are  moderately  firm  yellowish-white  nodules, 
having  often,  on  section,  somewhat  the  appearance  of  a  horse-chest- 
nut. They  vary  in  size  from  a  hemp-seed  to  a  w^alnut,  and  are  sur- 
rounded by  a  zone  of  translucent  fibrous-looking  tissue,  which  some- 
times has  the  appearance  of  a  capsule,  and  which  is  so  intimately 
associated  with  the  surrounding  structures  that  the  complete  enuclea- 
tion of  the  mass  is  impossible.  In  the  earlier  stages  of  their  devel- 
opment, when  they  less  commonly  come  under  observation,  they  are 
much  softer  in  consistence,  more  vascular,  and  of  a  reddish-white 
color;  whilst  in  their  most  advanced  stages,  owing  to  extensive  re- 
trogressive changes,  they  may  be  distinctly  caseous. 

When  the  gummata  are  examined  microscopically,  they  are  found 
to  consist  in  the  main  of  atrophied,  degenerated,  and  broken-down 
cell-products,  embedded  in  an  incompletely  fibrillated  tissue.     There 
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Fig.  68. 


GniDmi/  Ch-owlh  from  Liver,  a. 
Central  portions  of  growth,  consist- 
ing of  granular  debris.  6.  Periphe- 
ral grannliition  tissue,  r.  A  blood- 
vessel.  X  100.  (Cornil  and  Kanvier.) 


are,  however,  some  marked  structural  differences  between  the  central 
and  external  portions  of  the  growth.  The  central  portions  are  com- 
posed almost  entirely  of  closely-packed 
granular  debris,  fat  granules,  and  choles- 
terine,  amongst  which  may  be  an  exceed- 
ingly scanty  fibrillated  tissue.  (Fig,  68, 
a.)  Surrounding  this  and  directly  contin- 
uous with  it  is  a  more  completely  fibril- 
lated structure ;  whilst  the  peripheral  por- 
tions of  the  growth,  which  are  continuous 
with  the  surrounding  tissue,  consist  entirely 
of  small  round  cells — the  granulation  or 
"  indifferent"  cells.  (Fig.  68,  b,  and  Fig. 
69.)  The  blood-vessels,  which  only  exist 
in  the  external  portions  of  the  growth,  are 
very  few  in  number. 
The  three  zones  above  described,  which  are  to  be  distinguished 
more  or  less  clearly  in  most  of  the  gummy  nodules,  correspond  with 
three  different  stages  in  their  growth.  The  most  external  zone,  con- 
sisting of  the  granulation-tissue,  represents  the  early  stage  of  devel- 
opment, and  by  the  continuous  formation  of  this  tissue  the  growth 
may  continuously  increase.  The  intermediate  fibrous  zone  represents 
the  second  stage  in  the  process — the  development  of  the  granulation- 
tissue  i  nto  a  more  or  less  completely  fibrillated  structure.  The  char- 
acters of  this  fibrillated  tissue  vary  in  different  growths.  In  some 
the  fibrillation  is  very  distinct;  in 
others,  the  tissue  is  dense  and  cica- 
tricial in  character ;  whilst  less  fre- 
quently it  consists  of  a  reticulated 
structure  within  the  meshes  of  which 
are  grouped  round  small  cells.  ("Ade- 
noid tissue ;"  compare  with  Fig.  74,  A.) 
(Fig.  70.)  The  central  zone,  consist- 
ing of  the  amorphous  granular  ma- 
terial, represents  the  oldest  portion 
of  the  growth — that  which  has  un- 
dergone retrogressive  changes.  The 
blood-vessels,  which  only  exist  in  the  zone  of  proliferation,  appear  to 
become  obliterated  in  the  process  of  development ;  and  this  probably 
accounts  for  the  rapid  degeneration  of  the  central  portions  of  the 
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Fig.  70. 


growth.  When  the  tumor  is  large,  it  may  sometimes  be  seen  to  be 
made  up  of  several  distinct  smaller  growths,  each  presenting  at  its 
circumference  the  more  perfect  cells,  wliilst  its  central  parts  are 
granular  and  amorphous. 

It  would  thus  appear  that  the  first  stage  in  the  process  of  forma- 
tion of  these  gummy  growths  consists  in  the  production  of  a  small- 
celled  granulation-tissue.  This  is  followed  by  the  incomplete  develop- 
ment of  the  new  tissue  into  a  fibrillated  or  adenoid  structure,  together 
with  the  atrophy  and  degeneration  of  the  young  elements.  The  de- 
generated elements  become  closely  packed  in  the  centre  of  the  growth, 
whilst  proliferation  and  incomplete  fibrillation  continue  at  the  circum- 
ference. The  central  portions  of  the  growth  may  ultimately  become 
calcified,  but  more  commonly  they 
gradually  become  absorbed,  and  a 
mere  puckered  fibrous  cicatrix  occu- 
pies the  seat  of  the  original  tumor. 
This  is  one  of  the  ways  in  which 
the  fibroid  lesions  originate. 

The  gummata  are  the  new  forma- 
tions most  characteristic  of  syphilis, 
and  their  distribution  is  almost  co- 
extensive with  that  of  syphilitic  le- 
sions. They  are  met  Avith  in  the 
skin  and  subcutaneous  cellular  tis- 
sue, in  the  submucous  tissue,  in 
muscle,  fasciae,  bone,  and  in  the  con- 
nective tissue  of  organs — especially 
of  the  liver,  brain,  testicle,  and  kidney.  They  also  occur,  but  much 
less  frequently,  in  the  lungs ;  as  do  also  simple  localized  fibroid  in- 
durations. When  situated  in  the  submucous  tissue  the  mucous 
membrane  usually  becomes  destroyed,  and  a  deep  ulcer  forms.  This 
is  seen  in  the  pharynx,  soft  palate,  tongue,  larynx,  and  in  other 
parts.  These  true  gummy  ulcerations  must  be  distinguished  from 
the  superficial  ulcerations  resulting  from  inflammatory  processes  in 
the  lymphatic  structures,  which  also  occur  in  syphilis. 


From  a  Chimmij  (rrmuth  in  the  Kidney.  Show- 
ing the  adenoid  structure  occasionally  met 
with  in  the  intermediate  zone  of  these  forma- 
tions.    X  200. 


Syphilitic   Disease   of  the   Liver. 

The  liver  is  one  of  the  most  frequent  seats  of  syphilitic  lesions. 
The  most  common  change  is  the  development  of  fibroid  and  gummy 


204  INFLAMMATION    OP    CARTILAGE. 

growtlis  in  the  substance  of  the  organ.  These  growths  are  strictly 
localized,  the  surrounding  liver-tissue  being  healthy.  The  growths 
— which  are  usually  connected  with  fibroid  thickenings  of  the  cap- 
sule— sometimes  consist  simply  of  a  dense'  fibroid  structure.  More 
commonly,  however,  gummy  masses  are  found  embedded  in  the  fibroid 
growth.  In  the  former  case  it  is  possible  that  the  gummy  mass  may 
have  become  absorbed,  leaving  merely  its  fibroid  cicatrix. 

The  development  of  these  growths  produces  very  marked  altera- 
tions in  the  form  of  the  liver.  Scar-like  depressions  are  seen  on  its 
surface,  and  the  organ  is  irregularly  and  often  very  deeply  puckered. 

A  more  general  fibroid  change,  not  associated  with  the  formation 
of  gummy  masses,  but  closely  resembling  ordinary  cirrhosis,  is  occa- 
sionally met  with  in  the  liver  in  infantile  syphilis. 

Lastly,  it  must  be  mentioned  that  the  liver  in  syphilis  is  frequently 
amyloid. 


It  is  unnecessary  to  describe  particularly  syphilitic  lesions  in  other 
organs,  as  they  all  present  the  same  general  characters — viz.,  strictly 
localized  fibroid,  or  fibroid  and  gummy  growths. 


CHAPTER   XXIX. 

INFLAMMATION   OF   NON-VASCULAR   TISSUES. 

Inflammation   of  Cartilage. 

The  phenomena  of  acute  inflammation  in  cartilage,  although  com- 
paratively rare  in  man,  have  been  studied  by  the  artificial  irritation 
of  the  articular  cartilages  in  the  lower  animals.  They  consist  in 
changes  in  the  cartilage  itself,  and  in  the  vessels  of  the  adjacent 
synovial  membrane  and  bone,  from  which  the  cartilage  receives  its 
nutritive  supply.  Respecting  the  vascular  changes,  these  are  such 
as  have  been  already  described  as  characteristic  of  inflammation. 
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In  the  cartilage  itself,  the  cells  enlarge  within  their  capsules,  their 
nuclei  become  more  prominent  and  their  protoplasm  more  granular. 
The  cells  then  multiply  by  simple  division,  so  that  each  cavity  con- 
tains numerous  young  cells  which  ultimately  closely  resemble  pus- 
corpuscles.  At  the  same  time  the  capsules  are  destroyed,  and  the 
intercellular  substance  softens  and  breaks  down  into  a  finely  granular 
material.  (Fig.  71.)  As  the  intercellular  substance  becomes  de- 
stroyed, the  newly-formed  cells  and  granular  debris  escape  from  the 

Fig.  7L 
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Section  of  Inflamed  Cartilaijt'.  a.  Tlie  normal  cartil;!ge-cells.  b.  The  same  enlarged, 
f^  Multiplication  of  cells  within  their  capsules,  e.  Great  increase  in  the  number  of 
the  young  cells,  and  destruction  of  the  intercellular  substance.  X  250.  (Cornil  and 
Rai.vier.) 

surface  of  the  cartilage,  which  thus  becomes  irregular,  presenting 
numerous  elevations  and  depressions :  this  is  acute  ulceration  of  car- 
tilage. Whilst  these  changes  are  taking  place  in  the  cartilage  itself, 
numerous  new  blood- vessels  are  formed  from  those  in  the  adjacent 
bone  or  synovial  membrane;  the  little  loops  of  new  vessels  dipping" 
into  the  softened  cartilage.  This  process  of  softening  and  ulceration 
may  go  on  until  the  cartilage  is  completely  destroyed,  or  it  may  be- 
come arrested.  In  the  latter  case  the  young  cells  form  a  granula- 
tion-tissue, this  tissue  fibrillates,  and  the  lost  cartilage  thus  becomes 
replaced  by  a  fibroid  structure. 

When  the  inflammation  is  less  severe  and  runs  a  more  chronic 
course,  the  cell-proliferation  is  not  so  active,  and  the  intercellular 
substance  is  less  destroyed.  The  newly-formed  cells  are  more  highly 
organized,  and,  whilst  many  of  them  undergo  retrogressive  changes, 
others  form  a  fibrillated  tissue.  Irregular  cavities  may  thus  be  pro- 
duced in  the  midst  of  a  fibrillated  cartilage. 

Erosion  of  Cartilage. — Allusion  must  be  made  here  to  a  morbid 
condition  of  cartilage  which  is  exceedingly  common  in  people  past 
middle  life.  It  consists  in  the  occurrence  upon  the  surface  of  the 
articular  cartilages  of  small,  yellowish,  flocculent  spots,  which  gradu- 
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ally  increase  in  size,  and  altimately  break  clown  and  become  de- 
stroyed, leaving  a  superficial  erosion.  The  change  occurs  most 
frequently  in  the  cartilages  of  the  patella  and  of  the  knee-joint,  and 
in  other  situations  in  which  the  cartilages  are  especially  subjected  to 
pressure. 

When  the  diseased  portions  are  examined  microscopically,  the  most 
marked  alteration  is  seen  to  consist  in  a  fibrillation  of  the  intercel- 
lular substance  of  the  cartilage.  Some  of  the  cartilage-cells  are  also 
increased  in  size  and  show  signs  of  proliferation ;  whilst  others  are 
in  various  stages  of  fatty  metamorphosis.  The  change  appears  to 
result  from  long-continued  irritation  due  to  pressure,  and  it  may  be 
regarded  as  an  irritative  process,  in  which,  owing  to  the  natural 
poverty  of  the  vascular  supply,  retrogressive  changes  occupy  a  very 
prominent  jDlace. 

Inflammatioii   of  the   Cornea. 

The  process  of  inflammation  as  it  occurs  in  the  cornea  has  been 
chiefly  studied  in  the  frog.  After  irritation  of  the  frog's  cornea,  the 
earliest  changes  observed  consist  in  the  conjunctival  epithelium  be- 
coming visible,  and  in  the  appearance  amongst  the  epithelial  cells  of 
a  few  leucocytes,  which  have  probably  escaped  from  the  hypersemic 
vessels  of  the  conjunctiva.  The  cornea-corpuscles  and  their  prolonga- 
tions then  become  visible  (they  are  invisible  in  the  healthy  cornea, 
which  appears  perfectly  structureless),  and  the  prolongations  are  the 
seat  of  slight  amoeboid  movements.  At  a  somewhat  more  advanced 
stage  the  cornea-corpuscles  become  altered  in  form,  their  j)rolonga- 
tions  become  much  shorter,  they  lose  their  stellate  outline,  and  gradu- 
ally assume  more  the  appearance  of  cartilage-cells.  The  next  change 
observed  in  the  enlarged  and  rounded  corpuscles  consists  in  their 
proliferation,  and  in  the  place  of  each  corpuscle  is  seen  a  clump  of 
young,  round,  amoeboid  cells,  many  of  which  are  indistinguishable 
from  the  living  corpuscles  of  pus. 

AYhilst  these  changes*  are  taking  place  in  the  corpuscles  of  the 
inflamed  cornea,  the  intercellular  substance  gradually  becomes  in- 
creasingly opaque,  owing  to  its  infiltration  with  young  cellular  elements 
(leucocytes).  These  are  so  numerous  and  increase  so  rapidly  that 
they  must  undoubtedly  be  regarded  as,  in  the  main,  emigrant  white 
blood-corpuscles  ;  although,-  from  the  changes  observed  to  take  place 
in  the  earlier  stages  of  the  process  in  the  fixed  elements  of  the  cornea, 


INFLAMMATION    OF     CONNECTIVE    TISSUE.  207 

it  must  be  admitted  that  they  are  partly  derived  from  the  proliferation 
of  the  cornea-corpuscles.  As  the  number  of  these  young  elements 
increases,  the  consistence  of  the  cornea  becomes  diminished,  until 
ultimately  the  tissue  breaks  down  and  is  destroyed. 

The  inflammatory  process  may"  continue  until  the  whole  of  the 
substance  of  the  cornea  is  softened  and  destroyed  ;  or  it  may  become 
arrested.  In  the  latter  case  more  or  less  thickening  and  opacity  of 
the  cornea  will  result,  owing  to  the  increase  in  the  number  of  cells 
and  the  changes  in  the  intercellular  substance. 


CHAPTER    XXX. 

INFLAMMATION    OF    COMMON    CONNECTIVE    TISSUE. 

Common  connective  tissue  is  one  of  the  most  frequent  seats  of  the 
inflammatory  process,  not  only  the  subcutaneous  connective  tissue, 
but  also  the  connective  tissue  of  organs  and  of  other  parts. 

If  connective  tissue  be  examined  a  few  hours  after  the  infliction  of 
an  injury,  it  will  be  found  that,  in  place  of  the  fibrillated  substance 
and  fixed  connective-tissue  corpuscles  of  which  it  is  normally  com- 
posed, the  tissue  is  infiltrated  with  amceboid  cells  (leucocytes),  and 
that  the  fibrillated  intercellular  material  has  become  homogeneous 
and  gelatinous  in  consistence.  The  number  of  these  cells  gradually 
increases,  and  the  intercellular  substance  gradually  becomes  more  com- 
pletely destroyed — being  probably  consumed  by  the  newly-formed 
elements — so  that  ultimately  the  tissue  consists  almost  entirely  of 
small  round  cells  held  together  by  a  very  small  quantity  of  soft 
gelatinous  intercellular  material. 

Respecting  the  source  from  which  these  young  elements  are  de- 
rived— i.e.,  how  far  they  are  emigrants,  and  how  far  they  are  the 
ofispring  of  cells  belonging  to  the  connective  tissue — there  appears  to 
be  little  doubt  that  they  are  almost  entirely  emigrants.  Although  it 
was  formerly  supposed  that  the  connective-tissue  corpuscles  multiplied 
very  rapidly  in  inflammation,  and  that  the  newly-formed  cells  were 
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entirely  the  result  of  their  proliferation,  the  recent  investigations  of 
Professors  Cohnheini  and  Strieker  show  that  this  view  is  erroneous; 
and  according  to  Cohnheim,  these  corpuscles  take  no  part  whatever  in 
the  inflammatory  process.  Professor  Strieker,  however,  has  observed 
them  undergoing  active  movements  in  the  inflamed  tongue  of  the 
frog,  and,  although  he  has  never  seen  them  divide,  he  concludes  that, 
like  the  elements  of  most  other  tissues,  they  probably  do  so  in  the 
latter  stages  of  the  inflammatory  process.  The  present  state  of  our 
knowledge  respecting  inflammation  of  connective  tissue  would  there- 
fore appear  to  justify  the  conclusion  that  in  the  early  stages  of  the 
process  all  the  young  cells  are  emigrants,  but  that  most  probably 
in  the  latter  stages  many  of  them  are  derived  from  the  proliferation 
of  the  connective-tissue  corpuscles. 

Such  being  the  nature  of  the  changes  which  more  immediately 
follow  injurious  stimulation  of  the  connective  tissue,  the  inflam- 
matory process  may  terminate  in  resolution,  in  organization,  or  in 
suppuration. 

Resolution. — If  the  injury  sustained  by  the  tissue  is  not  severe, 
the  inflammation  may  gradually  subside,  the  process  terminating  in 
resolution.  In  this  case  the  hyperssmia  diminishes,  the  emigration 
ceases,  some  of  the  young  cells  undergo  fatty  metamorphosis  and 
thus  become  absorbed,  others  pass  into  and  are  removed  by  the  lym- 
phatics, and  the  tissue  gradually  returns  to  its  normal  condition. 

Organization. — If  the  inflammatory  process  does  not  terminate 
in  resolution,  many  of  the  young  cells  may  become  more  fully 
developed  and  ultimately  form  a  fibrillated  tissue.  This  organiza- 
tion of  the  inflammatory  formation  is  seen  in  the  healing  of  wounds 
by  the  "first  intention,"  and  also  in  many  of  the' chronic  inflamma- 
tions of  the  kidney,  liver,  and  other  organs.  In  order  for  it  to  occur 
it  is  necessary  that  there  should  be  a  considerable  diminution  in  the 
intensity  of  the  inflammation.     (See  "  Chronic  Inflammations.") 

The  process  of  organization  takes  place  by  the  production  of  new 
capillaries  and  by  the  development  of  the  young  cells  into  a  granu- 
lation-tissue. This  granulation-tissue  consists  almost  entirely  of  young 
cells,  which  must  be  regarded  as  exhibiting  a  somewhat  higher  stage 
of  development  than  the  primary  amceboid  cells  (leucocytes)  of  the 
inflammatory  formation.  They  are  spherical  masses  of  protoplasm 
from  YgVir  to  g^Vir  of  an  inch  in  diameter,  usually  containing  an  in- 
distinct round  or  roundly-oval  nucleus,  which  often  only  becomes 
visible  after  the  addition  of  acetic  acid ;  and  although  they  exhibit 
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slight  amoeboid  movements,  they  are  much  less  active  than  the 
emigrant  blood-corjjuscles.  The  further  organization  of  the  growth 
takes  place  by  the  development  of  this  granulation-tissue  into  a 
fibrillated  or  adenoid  structure.  The  granulation-cells  diminish  in 
number,  many  of  them  frequently  become  spindle-shaped,  the  newly- 
formed  capillaries  gradually  disappear,  and  the  richly  cellular  tissue 
thus  becomes  converted  into  a  more  or  less  dense  structure,  which  is 
characterized  by  the  gradual  process  of  contraction  which  it  under- 
goes.    This  is  usually  known  as  cicatricial  tissue. 

The  characters  of  this  new  tissue  present  certain  variations.  Some- 
times it  consists  of  closely-packed  wavy  fibres,  amongst  which  are  a 
few  elongated  spindle-shaped  elements,  such  as  are  represented  in 
Fig.  72,  B.     It  is  equally  common  for  the  tissue  to  assume  the 

Fig   72. 
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Varieties  of  new  Gioivth  le-ndting  from  CJtromo  Inflammation  of  Connective  Tissue. — 
A  an  adenoid,  b  &  fibroid  structure     X  200 

appearance  shown  in  Fig.  72,  A — a  dense  homogeneous  or  obscurely 
fibrillated  material,  forming  meshes  of  various  sizes,  within  which 
are  grouped  a  few  lymphoid  cells.  (''  Adenoid  Tissue.")  (See  also 
Figs.  55  and  85.)  These  two  varieties  are  very  frequently  associated 
in  the  same  specimen,  the  former  probably  representing  a  higher 
degree  of  development  than  the  latter. 

SuPPUEATiON. — When  the  injury  sustained  by  the  tissue  is  so 
severe  or  so  prolonged  in  its  action  as  to  prevent  the  occurrence  of 
resolution  or  of  immediate  organization,  the  yoiing  cells  infiltrate  the 
tissue  in  such  numbers  that  they  may  accumulate  so  as  to  constitute 
pus.  The  pus  may  either  become  collected  together  within  the  tissue 
so  as  to  form  an  abscess,  or  it  may  be  continuously  discharged  from 
the  surface,  as  in  a  granulating  wound.  The  deleterious  influence 
which  the  pus  exercises  upon  the  tissues  with  which  it  comes  in  con- 
tact, causing  their  destruction  and  absorption,  has  already  been  alluded 
to.     (See  "Suppuration.") 
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Organization  after  SuiDpuration. — This  constitutes  what  is  generally 
known  as  healing  by  granulation,  or  by  the  second  intention.  It  takes 
place  in  wounds  in  which,  from  the  non-apposition  of  the  wounded 
surfaces,  union  by  the  first  intention  has  not  been  effected;  and  in 
other  lesions  in  which  the  injured  tissue  presents  a  free  surface  com- 
municating with  the  external  air,  as  in  an  ulcer.  The  process  of 
repair  after  the  separation  of  a  dead  part  (demarcation  and  separa- 
tion) is  in  the  same  way  effected  by  granulation,  as  is  also  the  closing 
of  the  cavity  left  after  the  discharge  of  the  contents  of  an  abscess. 
In  all  these  and  similar  cases  the  inflammation  and  suppuration  of 
the  tissue  are  followed  by  the  formation  of  granulations,  and  by  the 
subsequent  development  of  these  into  a  fibrillated  structure. 

Fig.  73. 


A  Granulating  Surface,  a.  Layer  of  pus.  6.  Granulation-tissue  with  loops  of  blood- 
vessels, c.  Commencing  development  of  the  granulation-tissue  into  a  fibrillated  struc- 
ture.    X  200.    (Rindfleisch.) 


The  process  of  organization  in  these  cases  is  effected  in  the  first 
place  by  the  development  of  the  young  cells  in  the  superficial  layers 
of  the  inflamed  tissue  into  a  granulation-tissue,  in  the  same  manner 
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as  when  tliere  is  no  suppuration.  This  granulation-tissue,  however, 
being  situated  superficially,  and  coming  into  contact  with  the  external 
air,  becomes  arranged  in  the  form  of  small  papilliform  nodules,  which 
are  known  as  granulations.  This  arrangement  of  the  granulation- 
tissue  in  the  form  of  granulations  appears  to  be  determined  by  that 
of  the  new  capillary  blood-vessels  which  are  developed  so  rapidly  in 
it.  These  vessels  form  little  vascular  loops,  and  the  young  cells  are 
arranged  round  them,  so  that  each  loop  corresponds  with  a  single 
granulation.  The  deeper  layers  of  the  granulation-tissue  gradually 
become  developed  into  a  fibrillated  tissue,  whilst  the  cells  on  the  sur- 
face of  the  granulations,  together  with  the  liquids  exuded  from  the 
subjacent  vessels,  are  discharged  in  the  form  of  pus.     (Fig.  73.) 


CHAPTER    XXXI. 


INFLAMMATION    OF    BONE. 


Inflammatory  processes  in  bone  give  rise,  for  the  most  part,  to 
an  increase  of  medullary  tissue  and  to  softening  of  the  compact  osseous 
structure. 

The  process  takes  place  in  the  medullary  tissue  and  in  the  Haver- 
sian canals,  the  primary  vascular  phenomena  being  followed  by  the 
emigration  of  blood-corpuscles.  The  cells  in  the  medullary  spaces 
and  Haversian  canals  enlarge  and  multiply ;  in  those  which  contain 
fat — the  adipose  cells — the  fat  is  first  removed,  and  thus  a  tissue  is 
formed,  consisting  of  numerous  small  round  cells,  larger  cells  contain- 
ing several  nuclei  closely  resembling  the  "myeloid  cells,"  and  a  scanty 
soft  intercellular  substance.  This  is  an  inflammatory  granulation- 
tissue,  the  large  multinucleated  elements  being  similar  to  those  nor- 
mally met  with  in  the  medulla  of  growing  bone.  Whilst  these 
changes  are  taking  place  in  the  medullary  tissue,  the  surrounding 
osseous  lamellse  are  gradually  absorbed,  the  lime  salts  are  removed, 
and  in  this  way  the  medullary  spaces  and  Haversian  canals  increase 
in  size  and  ultimately  become  confluent.     There  is  thus  a  new  for- 
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mation  of  medullary  granulation-tissue  at  the  expense  of  the  compact 
osseous  structure,  and  the  bone  becomes  exceedingly  spongy,  soft,  and 
vascular. 

If  the  process  be  not  severe,  it  may  occasionally,  in  its  earliest 
stages,  terminate  in  resolution.  More  commonly,  however,  it  con- 
tinues until  more  or  less  of  the  bone  becomes  replaced  by  the  inflam- 
matory tissue.  If  the  inflammation  be  of  considerable  intensity,  it 
leads  to  the  formation  of  pus.  The  cellular  infiltration  increases,  the 
compact  osseous  tissue  becomes  more  and  more  absorbed,  and  the  pus 
which  is  produced  may  accumulate  beneath  the  periosteum  or  in  the 
centre  of  the  bone,  so  as  to  form  an  abscess.  This  constitutes  the 
condition  known  as  osteo-myelitis  or  acute  ostitis.  These  intense  forms 
of  inflammation  often  lead  to  necrosis  of  the  bone. 

When  the  inflammation  is  of  much  less  intensity,  the  new  inflam- 
matory tissue  may  undergo  progressive  development  and  form  new 
bone.  In  this  case  a  new  formation  of  osseous  tissue  takes  place  in 
the  enlarged  Haversian  canals  and  cancellous  spaces,  so  that  the  bone 
becomes  converted  into  a  heavy  dense  structure  consisting  of  hard 
compact  osseous,  with  very  little  cancellous,  tissue.  This  is  sclerosis 
of  bone. 

Periostitis. — Inflammation  of  the  periosteum  may  be  localized 
or  diffuse,  acute  or  chronic.  Acute  inflammations  of  the  periosteum 
lead  to  the  formation  of  pus,  which  accumulates  between  the  bone 
and  the  periosteal  membrane.  This,  by  interfering  with  the  vascular 
supply,  frequently  causes  necrosis  of  the  superficial  layers  of  the 
bone ;  and  if  a  large  portion  of  the  periosteum  be  involved,  and  the 
inflammatory  process  extend  to  the  deeper  parts  of  the  bone,  the 
whole  bone  may  die.  Another  not  infrequent  result  of  periostitis  is 
a  chronic  superficial  inflammation  and  caries  of  the  bone. 

When  the  inflammation  of  the  periosteum  is  less  intense  and  more 
chronic,  the  new  inflammatory  growth  produced  in  the  deeper  layers 
of  the  membrane  may  become  developed  into  osseous  tissue  (perios- 
teal ossification).^  The  process  thus  causes  enlargement  of  the  bone, 
or,  if  this  be  necrosed,  it  helps  to  reproduce  the  lost  structure.  (See 
"  Necrosis.'') 

Strictly  localized  inflammations  of  the  periosteum  occur  in   the 


1  According  to  Billroth,  this  now  osseous  tissue  is  partly  derived  from  the  bone 
itself,  which,  he  states,  is  the  seat  of  a  superficial  ostitis.  (See  "  Billroth 's  Sur- 
gical Pathology  and  Therapeutics,"  translated  by  Hackley,  4th  edit.,  p.  419.) 
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formation  of  nodes,  and  here  also  there  is  frequently  a  new  growth 
of  bone. 

Necrosis. — All  conditions  interfering  with  the  supply  of  blood 
to  a  bone  may  be  causes  of  its  death.  Necrosis  may  thus  result  from 
accident,  portions  of  bone  being  violently  separated  from  their  vas- 
cular connections,  or,  more  commonly,  the  periosteum  being  stripped 
off  and  injured.  Much  more  frequently,  however,  it  is  the  result  of 
the  intense  inflammatory  processes  in  the  bone  or  periosteum  which 
have  been  described. 

The  bone,  when  dead,  undergoes  a  gradual  process  of  separation 
from  the  adjacent  living  tissue.  This  is  effected  in  the  same  way  as 
the  separation  of  soft  structures.  (See  "  Gangrene.")  The  adjacent 
living  bone  becomes  the  seat  of  an  inflammatory  process,  a  granula- 
tion-tissue and  pus  are  produced,  and  by  this  means  the  dead  portion 
is  completely  separated.     When  separated  it  is  termed  a  sequestrum. 

The  removal  of  the  sequestrum  from  the  granulation-tissue  with 
which  it  is  in  contact  is  often  only  effected  with  considerable  diffi- 
culty, especially  if  it  be  deeply  seated.  This  difficulty  is  occasionally 
due  to  a  more  or  less  thick  layer  of  the  old  bone  surrounding  the 
necrosed  portion.  Much  more  frequently,  however,  it  is  owing  to 
the  participation  of  the  periosteum  in  the  inflammatory  process.  The 
inflamed  periosteum  produces  new  bone,  a  capsule  of  which  is  thus 
formed,  enclosing  the  sequestrum.  Openings  exist  in  this  capsule 
(cloacce)  leading  to  the  dead  bone,  and  through  these  openings  the 
inflammatory  products  are  discharged.  When  the  sequestrum  is 
quite  superficial,  its  removal  is,  of  course,  more  readily  effected. 

Caries. — By  caries  is  understood  that  inflammatory  disintegration 
of  bone  and  removal  of  the  dead  products  which  corresponds  with 
ulceration  of  soft  parts.  Caries  is  therefore  one  of  the  results  of 
inflammation  of  osseous  tissue. 

Inflammatory  processes  in  bone  which  are  of  comparatively  slight 
intensity  have  been  seen  to  be  characterized  histologically  by  a  grad- 
ually increasing  production  of  an  inflammatory  granulation-tissue 
from  the  medullary  tissue  of  the  bone,  and  by  the  absorption  of  the 
compact  osseous  structure.  Whether  the  bone-cells  also  proliferate 
is  still  sub  judice.  This  absorption  of  the  bone  appears  to  be  effected 
entirely  by  the  new  inflammatory  growth.  When  these  chronic 
inflammatory  processes  occur  in  the  superficial  layers  of  the  bone 
beneath  the  periosteum,  the  bone  is  gradually  destroyed,  and  presents 
a  ragged  irregular  excavated  surface.     This  is  superficial  caries,  or 
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ulceration  of  bone.  The  floor  of  the  ulcer  consists  of  a  cancellous 
structure  containing  the  debris  of  the  disintegrating  process.  In 
many  cases  there  is  a  marked  condensation  (sclerosis)  of  the  deeper 
portions  of  the  bone. 

Chronic  inflammatory  processes  in  the  interior  of  bone  cause  in 
the  same  way  absorption  and  disintegration  of  the  osseous  structure. 
Here,  however,  the  inflammatory  products,  being  less  readily  removed, 
sometimes  undergo,  especially  in  scrofulous  children,  a  kind  of  case- 
ous transformation,  and  the  carious  cavity  contains  molecular  debris, 
sanious  pus,  and  minute  portions  of  dead  bone.  The  inflammatory 
granulation-tissue  often  projects  as  fungating  masses  into  the  cavity. 

Caries  is  frequently  associated  w^ith  more  or  less  necrosis,  especially 
wdien  the  process  afi'ects  the  interior  of  the  bone.  Small  portions  of 
bone  are  cut  ofP  from  their  vascular  supply,  become  detached,  and 
are  found  in  the  carious  cavity. 

There  are  two  other  morbid  conditions  of  bone,  which,  although 
probably  not  coming  within  the  category  of  inflammation,  may  be 
conveniently  described  in  the  present  chapter,  viz.,  Molliiies  Ossium 
and  Rickets. 

Mollities    Ossium. 

Mollities  Ossium  or  Osteomalacia  is  a  rare  disease,  occurring  only 
in  adults.  It  is  characterized  by  a  progressive  softening  of  the  bones, 
owing  to  an  increase  in  their  medullary  tissue  and  the  destruction  of 
the  compact  osseous  structure.  The  bones  become  so  much  softened 
that  they  can  be  easily  cut  with  a  knife ;  they  are  exceedingly  light, 
and  bend  readily  in  all  directions.  On  section,  the  cortical  layer  is 
found  to  be  almost  destroyed,  the  bone  consisting  of  a  wide  cancel- 
lous structure  containing  a  reddish,  gelatinous,  fatty  material. 

The  nature  of  the  disease  is  obscure.  According  to  Rindfleisch, 
the  change  consists  in  a  decalcification  of  the  osseous  tissue  spread- 
ing gradually  from  the  medulla  and  cancelli  of  the  bone.  The 
decalcified  tissue  does  not  become  so  completely  absorbed  as  in  in- 
flammation of  bone,  but  undergoes  more  or  less  of  a  mucoid  change. 
The  medullary  tissue  is  exceedingly  vascular,  but,  unlike  ordinary 
granulation- tissue,  it  usually  contains  much  fat.  Lactic  acid  has 
been  found  in  the  bone  and  in  the  urine.  The  urine  usually  also 
contains  lime  salts,  which  have  been  removed  from  the  bone  and 
eliminated  by  the  kidneys. 
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Rickets. 


The  common  disease  of  children  so  well  known  as  Rickets  or 
Rachitis  is  mainly  characterized  by  certain  alterations  in  the  bones. 
The  bones  generally  are  softened.  The  ends  of  the  long  bones  are 
enlarged,  and  the  flat  bones  are  thickened.  As  a  result  of  these 
alterations  the  bones  become  deformed,  and  their  growth  is  frequently 
arrested. 

Respecting  the  nature  of  this  disease,  we  are  at  present  unable  to 
speak  certainly.  It  appears,  however,  to  be  closely  associated  with 
malnutrition,  and  all  those  conditions  which  materially  interfere 
with  the  nutrition  of  the  child  may  be  causes  of  the  disease. 

The  alteration  in  the  bones  may  be  briefly  described — as  stated  by 
Sir  W.  Jenner — as  consisting  in  an  increased  preparation  for  ossifi- 
cation, but  an  incomplete  performance  of  the  process.  In  a  growing 
bone  the  zone  of  soft  tissue  in  which  the  process  of  conversion  of 
cartilage  into  bone  is  taking  place  is  exceedingly  narrow,  the  prolif- 
eration of  the  cartilage  involving  only  one  or  two  rows  of  the  cartilage- 
cells.  In  rickets  this  transition-zone  is  very  considerably  widened, 
the  proliferation  of  the  cartilage-cells  extending  for  some  depth  into 
the  cartilage,  and  the  adjacent  layer  of  cancellous  tissue  being  much 
broader  than  natural.  The  junction  between  the  bone  and  the  car- 
tilage is  also  exceedingly  irregular,  so  that  in  some  parts  the  cancel- 
lous bone  extends  into  the  cartilage  much  further  than  in  others. 
Usually  the  proliferation  of  the  cartilage  in  the  transition -zone  is 
accompanied  by  the  calcification  of  the  new  tissue  and  its  conversion 
into  bone.  In  rickets,  however,  this  calcification  takes  place  very 
incompletely,  and  thus  a  wide  layer  of  imperfectly  calcified  soft  tissue 
is  formed  at  the  growing  end  of  the  bone. 

A  similar  abnormality  exists  in  the  process  of  ossification  from  the 
periosteum.  Here  also  the  zone  of  vascular  granulation-tissue  from 
which  the  bone  is  developed  is  exceedingly  broad,  the  calcification  of 
the  tissue  is  exceedingly  incomplete,  and  the  bone  thus  becomes  thick- 
ened by  a  soft,  vascular,  and  very  imperfectly  calcified  structure.  As 
the  bone  grows,  the  medullary  cavity  naturally  widens,  and  the  com- 
pact tissue  becomes  absorbed.  This  imperfect  formation  of  osseous 
tissue  from  the  periosteum  produces  therefore  considerable  softening 
and  weakening  of  the  bone. 

The  changes  in  the  bones  in  rickets  thus  closely  resemble  those 
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which  occur  in  the  normal  process  of  ossification.  There  is  the  same 
proliferation  of  the  cartilage-cells  and  of  the  deeper  periosteal  layers, 
but  this  proliferation  occupies  abnormally  large  areas.  The  develop- 
ment of  the  young  cells  and  the  transformation  of  the  new  tissue 
appear  also  to  be  more  or  less  incomplete.  In  many  parts  the  young 
elements  do  not  form  perfect  bone-cells,  but  simply  angular  cells 
without  canaliculi,  whilst  in  others  the  development  may  be  much 
more  complete.  Various  transitions  are  thus  met  with  between 
tolerably  well  developed  and  very  imperfect  bone-structure,  but, 
owing  to  the  deficiency  of  lime  salts,  this  structure  is  very  imper- 
fectly and  very  irregularly  calcified. 


CHAPTER    XXXII. 

INFLAMMATION"    OF    BLOOD-VESSELS. 

Inflammation   of  Arteries. 

In  studying  the  process  of  inflammation  in  arteries,  it  must  be 
borne  in  mind  that  the  inner  coat  of  these  vessels  is  non-vascular,  the 
blood-vessels  being  distributed  in  the  external  layers. 

Acute  and  chronic  inflammations  of  arteries  are  a  very  frequent 
result  of  coagulation  of  the  blood  within  the  vessel  (thrombosis.) 
Such  inflammations  will  be  considered  in  the  chapter  on  Thrombosis. 
Independently  of  thrombi,  the  most  acute  inflammatory  processes  in 
arteries  are  for  the  most  part  the  results  of  injuries  from  violence,  or 
of  inflammation  in  adjacent  tissues.  Here,  the  histological  changes 
are  principally  confined  to  the  external  coat  of  the  vessel.  This  be- 
comes exceedingly  hypersemic  and  infiltrated  with  small  cells,  the 
cellular  infiltration  involving  also  the  middle  coat.  As  a  consequence 
of  these  changes  in  the  outer  coats,  the  vitality  of  the  intima  is  de- 
stroyed, and  when  this  has  occurred  the  blood  contained  within  the 
vessel  coagulates. 

Atheroma. — The  more  chronic  forms  of  arterial  inflammation 
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give  rise  to  changes  which  are  most  marked  in  the  deeper  layers  of 
the  inner  coat,  where  they  produce  those  various  alterations  in  the 
walls  of  the  vessel  which  constitute  what  is  knoAvn  as  atheroma.  In 
the  earliest  stage  of  the  inflammatory  process  the  fibrous  and  elastic 
lamellae  of  the  inner  coat  of  the  vessel  become  infiltrated  with  young 
cells,  which  are  probably  partly  emigrants  and  partly  derived  from 
the  proliferation  of  the  cells  of  these  structures.  As  these  young  cells 
increase  in  number  they  give  rise  to  a  swelling  beneath  the  inner- 
most layers  of  this  coat  of  the  artery  (Fig.  74).  This  swelling  of 
the  intima  is  very  characteristic.  It  is,  in  the  earlier  stage  of  the 
process,  of  a  soft  flabby  consistence,  and  the  lining  membrane  which 


Fig.  74. 


Atheroma  nf  the  Aorta. — Showing  the  new  growth  in  the  deeper  layers  of  the  inner 
coat,  and  the  consequent  internal  bulging  of  the  vessel.  The  new  tissue  has  under- 
gone more  or  less  fatty  degeneration.  There  is  also  some  cellular  infiltration  of  the 
middle  coat.    i.  internal,  m.  middle,  e.  external  coat  of  vessel.     X  50  reduced  ]A- 

is  continuous  over  it  can  be  stripped  off,  leaving  the  diseased  tissue 
beneath.  It  thus  contrasts  strongly  with  the  superficial  patches  of 
fatty  degeneration  which  result  from  the  fatty  metamorphosis  of  the 
endothelial  and  connective-tissue  cells  of  the  vessel.  (See  "  Fatty 
Degeneration  of  Arteries.") 

The  results  of  the  inflammatory  process  will  depend  upon  its 
severity.  If  the  process  be  very  acute,  the  young  elements  accumu- 
late rapidly  and  infiltrate  the  middle  and  external  coats,  so  that 
the  walls  of  the  vessel  become  so  much  softened  that  dilatation, 
aneurism,  or  rupture  may  ensue.  Such  acute  changes  are  a  com- 
mon cause  of  aneurism.  The  inflammation,  however,  is  usually  of 
less  intensity  and  runs  a  more  chronic  course,  and  it  is  only  to  these 
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more  chronic  arterial  changes  that  the  term  "  atheroma"  is  commonly 
applied. 

When  the  process  is  less  intense  and  more  chronic  in  its  course,  it 
leads  to  various  alterations  in  the  wall  of  the  vessel.  The  soft  cel- 
lular infiltration  of  the  deeper  layers  of  the  intima  usually  undergoes 
retrogressive  changes,  owing  to  deficient  nutritive  supply.  These 
changes  commence  in  the  deeper  portions  of  the  new  tissue.  The 
young  cells  undergo  fatty  degeneration,  the  intercellular  substance 
softens,  and  thus  a  soft,  yellowish,  pultaceous  material  is  produced 
beneath  the  lining  membrane  of  the  vessel.  This  has  been  termed  an 
atheromatous  abscess.  The  lining  membrane  may  ultimately  give 
way  and  the  softened  matters  be  carried  away  by  the  circulation,  and 
thus  is  produced  the  atheromatous  ulcer.  In  other  cases  the  more 
liquid  constituents  of  the  degenerated  tissue  gradually  become  ab- 
sorbed, cholesterine  forms,  and  thus  a  mass,  consisting  of  broken- 
down  fibres  and  cells,  fatty  debris,  and  cholesterine  crystals,  with  a 
varying  quantity  of  the  original  fibrillated  tissue,  remains  in  the 
deeper  layers  of  the  inner  coat.  (Fig.  74.)  This  may  subsequently 
calcify,  and  so  form  a  calcareous  plate. 

In  the  most  chronic  forms  of  the  atheromatous  process  there  is 
more  or  less  fibrillation  of  the  new  tissue,  and  thus  is  produced  a 
fibroid  thickening  of  the  inner  coat  of  the  artery.  The  organization, 
however,  is  rarely  complete,  more  or  less  fatty  debris  being  usually 
enclosed  in  the  fibroid  stroma. 

Respecting  the  causes  of  these  chronic  arterial  inflammations  in- 
cluded under  the  common  term  of  atheroma,  they  are  probably 
mainly  due  to  over-strain  of  the  vessel,  the  strain  exercising  a  chronic 
injurious  influence.  This  view  has  been  especially  insisted  upon  by 
Dr.  Moxon.^  It  is  supported  by  the  fact  that  those  vessels  which 
are  the  most  exposed  to  strain  are  the  most  liable  to  this  disease,  e.g., 
the  arch  of  the  aorta ;  also  by  the  exceeding  frequency  of  atheroma 
in  all  those  conditions  in  which  there  is  an  increase  of  the  blood- 
pressure.  The  effect  of  increased  blood-pressure  as  a  cause  of  athe- 
roma is  seen  in  the  liability  of  athletes  to  the  disease;  and  also  in  the 
frequency  with  which  it  occurs  in  chronic  Bright's  disease,  and  in 
the  pulmonary  vessels  in  cases  of  mitral  obstruction,  &c. 

1  "  Lectures  on  Pathological  Anatomy."    Wilks  and  Moxon,  2d  edit.,  p.  150. 
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Inflammation  of  Veins. 


Infiaminutory  processes  in  veins  are  more  frequent  than  in  arteries, 
but  here  they  are  in  the  very  great  majority  of  cases  secondary  to  co- 
agulation of  the  blood  within  the  vein  (thrombosis),  the  coagulum 
acting  as  an  irritant  to  the  coats  of  the  vessel.  These  inflammations 
resulting  from  thrombosis  will  be  treated  of  in  a  subsequent  chapter 
(see  "  Results  of  Thrombosis"). 

The  inner  coat  of  the  veins  is,  like  that  of  the  arteries,  non-vascu- 
lar, and  hence  acute  inflammatory  changes  are,  for  the  most  part, 
confined  to  the  external  and  middle  coats.  Independently  of  inflam- 
mations resulting  from  thrombosis,  the  lining  membrane  of  veins 
appears  to  undergo  no  active  changes. 

Acute  and  chronic  inflammatory  processes  in  veins  are,  as  already 
stated,  most  frequently  due  to  thrombosis.  They  may  also  result 
from  violent  injury,  or  from  the  extension  of  inflammation  from 
adjacent  tissues.  The  process,  when  acute,  closely  resembles  that 
in  the  arteries.  The  external  and  middle  coats  become  infiltrated 
with  cells,  the  intima  ultimately  loses  its  vitality,  and  when  this 
has  occurred  the  blood  within  the  vein  coagulates. 


CHAPTER    XXXIII. 


INFLAMMATION    OF    THE    HEART. 


Inflammatory  processes  in  the  heart  may  affect  the  substance 
of  the  organ,  or  the  endocardium.  They  are  much  most  frequent  in 
the  last-named  situation. 


Endocarditis. 

Endocarditis  is  for  the  most  part  limited  to  the  valves  of  the  heart, 
although  it  is  occasionally  met  Avith  involving  more  or  less  of  the 
cardiac  cavities.     The  process  is  almost  exclusively  confined  to  the 
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left  side  of  the  organ,  and  in  the  great  majority  of  cases  it  commences 
in,  and  comparatively  rarely  extends  beyond,  the  confines  of  the  aortic 
and  mitral  valves  and  the  corresponding  orifices.  Further,  it  is 
those  portions  of  the  valves  which  come  into  contact  in  the  act  of 
closure,  and  are  thus  most  exposed  to  friction,  which  are  especially  in- 
volved, and  in  which  the  changes  usually  commence.  Thus,  in  the 
aortic  valves,  it  is  the  convex  surfaces  of  the  segments  which  are 
most  liable  to  be  affected,  and  not  the  free  edge  of  the  segment,  but 
the  little  band  of  tissue  which  passes  from  its  attached  border  to  the 
corpus  Arantii  in  the  centre;  and  in  the  mitral  valve,  the  auricular 
surface  of  the  segments  at  a  little  distance  from  the  attachment  of  the 
chordse  tendinese.  When  portions  of  the  endocardium  apart  from  the 
valves  are  affected,  this  is  frequently  due,  as  pointed  out  by  Dr. 
Moxon,  to  the  irritation  caused  by  the  frijction  of  vegetations  or 
fibrinous  clots  situated  on  the  valves  themselves. 

The  histological  changes  accompanying  endocarditis  closely  resem- 
ble those  already  described  as  occurring  in  those  more  chronic  forms 
of  arterial  inflammation  known  as  atheromatous.  The  endocardium 
and  inner  coat  of  an  artery  are  very  analogous  in  their  structure,  both 
being  non-vascular,  and  consisting  of  a  layer  of  connective  tissue 
with  an  internal  endothelial  covering.  The  inflammatory  process 
may  be  acute  or  chronic. 

Acute  Endocaeditis. — If  the  process  be  acute,  the  deeper  layers 
of  the  endocardium  become  rapidly  infiltrated  with  young  cells, 
and  as  these  increase  in  number  the  intercellular  substance  becomes 
softened  and  destroyed,  and  thus  is  produced  a  soft  tissue  composed 
almost  entirely  of  cells  such  as  always  results  from  inflammatory 
processes  in  connective  tissue.  The  new  tissue 
as  it  increases  tilts  up  the  superjacent  endothe- 
lium and  projects  in  the  form  of  minute  granu- 
lations and  vegetations  upon  the  surface  of  the 
softened  valve.  The  endothelial  elements  may 
^         ,^.-,_^-^'     also  participate  in  the  active  process. 

'^    ^-=-^         rpj^g  above  changes  take  place  in  an  almost 

Acute    Endocarditis.      A  i  •  i       i   i  i        i 

granulation  from  the  mitral  nou-vascular  tissuc,  aucl  altliough  thcrc  IS  morc 
valve,  showing  a  fibrinous    q^,  jggg  increase  of  vascularitv  in  the  more  exter- 

coagulum  upon  the  surface  ^  •'  _  _ 

of  the  granulation,  x  10.  ual  endocardial  layers,  where  the  capillaries  are 
(Emdfleisch.)  morc  uumcrous,  there  is  rarely  any  redness  or 

injection  of  the  endocardium  seen  after  death.  Neither  is  there 
usually  any  liquid  exuded  upon   the  surface  of  the  granulations. 


ENDOCARDITIS.  221 

What  was  formerly  regarded  as  an  exuded  material,  is  in  the  main 
coagulum  which  has  been  deposited  from  the  blood  upon  the  rough- 
ened surface  of  the  valve.  This  deposition  of  coagulum  frequently 
occurs  in  endocarditis :  the  roughened  and  abnormal  endocardium 
acts  as  a  foreign  body  and  so  causes  a  deposition  upon  its  surface. 
This  must  not  be  confounded  with  the  vegetations  themselves.  (Fig. 
75.) 

The  results  of  this  cellular  infiltration  vary.  If  the  process  be 
very  acute,  the  new  tissue  may  break  down,  and  thus  a  loss  of  sub- 
stance result — an  endocardial  ulcer.  This  takes  place  without  any 
accumulation  of  cells  sufficient  to  form  an  abscess,  the  new  tissue 
simply  becoming  rapidly  softened  and  disintegrating.  In  rare  cases, 
however,  small  quantities  of  pus  are  found  in  the  deeper  endocardial 
layers.  The  ulcer  is  irregularly  defined,  and  its  edges  are  usually 
swelled  and  thickened.  This  ulcerative  endoeai'ditis  is,  however,  not 
frequent,  the  process  usually  being  less  acute.  The  ulceration  may 
lead  to  perforation  of  the  valve,  or  to  a  considerable  destruction  of 
its  substance.  Laceration  or  aneurism  of  the  valve  may  also  ensue 
from  the  pressure  exercised  by  the  blood  against  the  damaged  tissue. 
Sometimes  the  ulcerative  process  extends  so  as  to  involve  the  cardiac 
substance.  Ulcerative  endocarditis  is  a  grave  aflPection,  often  giving 
rise  to  embolism,  and  sometimes  to  a  pysemic  process. 

When  the  inflammatory  process  is  less  severe,  as  is  much  more 
commonly  the  case,  the  new  tissue  becomes  incompletely  organized 
into  a  fibrillated  structure,  whilst  it  undergoes,  in  part,  fatty  and 
calcareous  degeneration.  These  changes  may  result  in  the  adhesion 
of  the  valves,  either  to  one  another  or  to  the  walls  of  the  heart. 
They  always  produce  permanent  thickening,  rigidity,  and  shrinking 
of  their  structure.  The  new  tissue  may  continue  to  grow  after  the 
severity  of  the  process  has  subsided,  and  thus  are  produced  the  vege- 
tations and  papillary  excrescences  on  the  valves  which  are  so  com- 
monly met  with.  These  consist  of  a  lowly- organized  tissue,  which 
tends  to  undergo  fatty  and  calcareous  changes. 

Chronic  Endocarditis. — This  may  be  the  sequel  of  acute  in- 
flammation, or  the  process  may  from  its  commencement  be  chronic 
in  its  nature.  In  chronic  endocarditis  the  formation  of  new  cells  is 
much  less  rapid  and  abundant  than  in  the  acute  form;  the  inter- 
cellular substance  consequently  becomes  much  less  softened  and  de- 
stroyed, and  the  new  tissue  has  a  much  greater  tendency  to  become 
developed  into  a  fibrillated  structure.     The  result  of  these  chronic 
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processes  is  therefore  to  produce  a  fibroid  tkickening  of  tlie  endo- 
cardium, and  so  to  cause  considerable  induration  and  contraction 
of  the  valves  or  valvular  orifices.  The  new  tissue  sometimes  forms 
papillary  growths  on  the  valves,  which  undergo  partial  fatty  and 
calcareous  changes. 

Myocarditis, 

Myocarditis,  or  inflammation  of  the  cardiac  substance,  is  much 
less  frequent  than  the  preceding.  Intense  and  concentrated  inflam- 
mations leading  to  the  formation  of  abscess  probably  occur  only  as 
the  result  of  a  pysemic  process.  Less  intense  and  more  diffuse  forms 
of  cardiac  inflammation  are  also  not  unfrequently  met  with  in  asso- 
ciation with  pericarditis,  and,  less  commonly,  with  endocarditis. 
Here  the  inflammatory  process  appears,  by  extension,  to  involve  the 
immediately  adjacent  muscular  layers  of  the  organ,  which  are  found 
infiltrated  with  small  cells,  the  fibres  themselves  being  softened  and 
granular. 

In  addition  to  the  above,  a  form  of  myocarditis  must  be  recognized 
in  which  the  substance  of  the  heart  becomes  more  generally  involved. 
In  certain  cases  of  acute  rheumatism  the  muscular  tissue  of  the  heart 
is  found  after  death  swollen,  softened,  opaque,  and  occasionally  faintly 
mottled  with  slightly  yellowish  patches.     When  examined  micro- 


PiQ.   76. 


m. 


a  I 

Acute  Myocarditis.  From  a  case  of  acute  rheumatism,  a.  A  thin  section  of  the 
left  ventricle  made  in  the  direction  of  the  muscular  fibres,  showing  the  granular  and 
swollen  condition  of  the  fibres,  and  the  prominence  of  their  nuclei.  6.  A  transverse 
section,  allowing  the  cellular  infiltration  of  tlio  intermuscular  tissue.     X  200. 

scopically,  the  fibres  are  seen  to  have  lost  their  striation  and  to  be 
finely  granular,  their  nuclei  are  large  and  prominent,  and  small  cells 
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are  found  in  varying  numbers  infiltrating  the  intermuscular  tissue 

(Fig.  76).     I  have  met  with  these  appearances  in  two  or  three  cases 

of  acute  rheumatism,  and  they  must,  I  think, 

•  Fig    77 

be  regarded  as  evidence  of  the  existence  of  an  ^ 

acute  inflammatory  process.     The  change  is  /o";'' "'     1-      . 

usually  associated  with  endo-  or  pericarditis.      '^■^U-{}'-'^^^'o 
tism,  and  possibly  of  some  other  diseases,  and    %p!:.A -^^^^^Sjfi ' 


most  marked  in  the  left  ventricle,  and  it  is      ^;!f„^'^ 

It  is  a  grave  complication  of  acute  rheuma-  j^Mi\4i^i\^^^y  tt^^^l 

tism,  and  possibly  of  some  other  diseases,  and  ^-Ir^ -^^^y^^|}f] 

is  probably  more  frequent  than  is  generally  '^^^^^kff^^^^^''^^/ 
supposed.  %o§^?''^ 

Fibroid  Induration  of  the  Heart. —         '•v.'l^^f ''^' 

This    is    probably,  in    most    cases,    a    result    of        Fibroid  induration  of  the  Heart. 
-y...  rni  1  •!  1       •       ^  ^  A  thin  section  from  the  wall  of 

myocarditis.     I  he  change  is  characterized  by    the  left  ventricle,  showing  the 
the  development  of  a  fibrillated  tissue  be-    smaii-ceiied  growth  in  the  inter- 

.  -  ,  ,_,,  muscularseptaaroundtheblood- 

tween  the  muscular  elements.     I  he  process    vessels,  a.  a.  vessels,  x  200. 
commences  in  the  intermuscular  septa  around 

the  blood-vessels.     This  becomes  infiltrated  with  small  cells,  which 
tend  to  become  developed  into  a  fibrillated  structure.  (Fig.  77.)    The 
growth  of  new  tissue  gradually  ex- 
tends between  the  bundles  of  mus-  j^jo.  78. 
cular  fibres,  so  that  ultimately  each 
fibre  may  be  surrounded  by  a  tract 
of  dense  fibroid  tissue.    (Fig.  78.) 
The    muscular    fibres    themselves, 

owing  to  the  resulting  interference  :, 

with  their  nutritive  supply,  atro- 
phy, undergo  fatty  metamorphosis, 
and  are  gradually  replaced  by  the 
fibroid    growth.     (Fig.  78.)     Very 

frequently     the     cellular      nature  of  Fibroid  induration  of  the  Heart.     A  section 

,1                       ,1             i-i-rii-  i  from  the  left  ventricle  of  the  same  heart  as  Fig. 

the     growth,     which      I      believe  to  77,  showing  a  more  advanced  stage.  The  fibroid 

characterize     the      earlier     stages  of  tissue  surrounds  the  individual  muscular  fibres, 

_          -                          .  ,  which  are  undergoing  fatty  degeneration.     X 

its   development,  is   not   seen,  the    200. 
new  tissue  being  simply  fibroid.^ 

Fibroid  induration  of  the  heart  appears  in  most  cases  to  be  induced 


1  Dr.  Hilton  Fagge,  in  a  series  of  eleven  cases  of  fibroid  disease  of  the  heart, 
found  that  cellular  elements  in  the  new  growth  were  almost  invariably  absent. 
(See  "Trans.  Path.  Soc.  Lond,"  vol.  xxv.  p.  64.) 
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by  inflammatory  processes  commencing  in  the  peri-  or  endocardium. 
When  secondary  to  pericarditis,  the  change  is  usually  most  advanced 
in  the  more  external  portions  of  the  cardiac  walls,  and  it  commonly 
affects  both  the  right  and  left  ventricles.  When,  on  the  other  hand, 
an  endocarditis  is  the  precursor  of  the  indurative  process,  the  change 
is  more  marked  in  the  internal  muscular  layers,  and,  inasmuch  as 
inflammatory  processes  in  the  endocardium  occur  almost  exclusively 
in  the  left  cardiac  cavities,  the  left  ventricle  is  principally  involved. 
In  other  cases  the  fibroid  growth  appears  to  be  the  result  of  syphilis. 
(See  "  Syphilis.") 

Although  the  growth  of  new  tissue  is  thus  usually  more  advanced 
in  certain  portions  of  the  muscular  walls  than  in  others,  it  is  by  no 
aieans  uniformly  distributed.  In  some  parts  it  may  be  very  dense, 
the  muscular  fibres  being  entirely  obliterated,  whilst  in  others  it 
is  entirely  wanting  and  the  muscular  elements  present  a  normal 
appearance. 

Fibroid  induration  of  the  heart — excluding  that  resulting  from 
syphilis — appears  to  occupy  the  same  pathological  position  as  similar 
fibroid  changes  in  other  organs — e.g.,  in  the  liver  and  kidneys.  It 
must  therefore  be  regarded  as  the  result  of  a  chronic  inflammatory 
process,  which  might  be  termed  ehronic  myocarditis.  Its  eflect  must 
evidently  be  to  interfere  very  materially  with  the  motor  power  of  the 
organ,  and  it  consequently  constitutes  one  of  the  most  grave  of  all 
cardiac  diseases. 

The  cardiac  walls  become  much  thickened  by  the  new  growth,  and 
the  induration  of  texture  is  often  very  considerable.  In  the  specimen 
from  which  the  accompanying  drawings  were  made,  the  disease  was 
apparently  secondary  to  an  endocarditis,  and  the  walls  of  the  left 
ventricle  were  so  hard  that  they  cut  almost  like  a  piece  of  tendon. 
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CHAPTER    XXXIV. 

INFLAMMATION    OF    LYMPHATIC    STRUCTURES. 

Inflammatory  processes  in  lymphatic  structures  usually  result 
from  their  irritation  by  substances  conveyed  to  them  by  the  lym- 
phatic vessels.  They  include — acute  and  chronic  inflammations,  and 
the  specific  inflammation  associated  with  Typhoid  Fever.  Each  of 
these  must  be  considered  separately. 

Acute   Inflammation   of  Lymphatic    Structures. 

Examples  of  acute  inflammation  of  lymphatic  structures  are  fur- 
nished by  the  inflammation  of  the  glands  in  the  axilla  from  a  wound 
on  the  hand,  of  the  glands  in  the  groin  from  gonorrhoea,  and  of 
Peyer's  and  the  solitary  glands  in  the  intestine  from  inflammation  of 
the  intestinal  mucous  membrane. 

The  process  consists  in  a  hypersemia  of  the  gland,  together  with  a 
rapid  increase  in  the  number  of  the  lymph-corpuscles.  This  increase 
is  probably  due  partly  to  a  hyperplasia  of  the  original  cells  of  the 
gland  and  partly  to  the  migration  of  blood-corpuscles.  The  cor- 
puscles not  only  increase  in  number,  but  many  of  them  become  much 
larger  in  size,  and  their  nuclei  multiply.  The  cells  of  the  trabeculse 
also  participate  in  the  active  process.  The  increase  in  the  size  of  the 
elements  and  the  multiplication  of  their  nuclei  usually  lead  to  the 
production  of  some  larger  cells  containing  three  or  four  nuclei.  These 
resemble  the  "  myeloid  cells."  They  have  been  already  alluded  to 
as  being  frequently  met  with  in  lymphatic  structures  which  are 
undergoing  active  processes.  (See  Fig.  39.)  Owing  to  these  changes 
the  gland  becomes  considerably  increased  in  size,  soft  and  pulpy  in 
consistence,  and  its  cortical  and  medullary  parts  are  no  longer  dis- 
tinguishable. 

Upon  the  removal  of  the  source  of  irritation  the  process  may 
gradually  subside,  the  new  elements  undergo  disintegration  and  ab- 
sorption, and  the  gland  returns  to  its  normal  condition  (Resolution). 

15 
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In  other  cases  the  process  goes  on  to  suppuration,  the  trabeculse  are 
destroyed,  many  of  the  cells  become  disintegrated,  and  the  loculi  of 
the  gland  become  filled  with  pus.  This  is  usually  associated  with 
inflammation  and  suppuration  of  the  surrounding  connective  tissue. 
In  the  glands  of  a  mucous  membrane  the  process  gives  rise  to  what 
is  known  as  a  follicular  abscess. 


Chronic    Inflammation    of    Lymphatic    Structures. 

Chronic  inflammations  of  lymphatic  structures  result  from  irrita- 
tions which  are  less  severe  and  more  prolonged  in  their  action  than 
those  which  give  rise  to  the  acute  form.  The  resulting  hyperplasia 
of  the  elements  of  the  gland  is  consequently  a  more  continuous 
one,  and  the  gland  becomes  more  or  less  permanently  increased 
in  size.  This  hyperplasia  takes  place  not  only  in  the  lymph- 
corpuscles,  but  also  in  the  reticulum.  These  chronic  inflammatory 
processes  differ  from  the  acute,  inasmuch  as  they  lead  to  a  gradu- 
ally increasing  development  of  the  reticular  structure  of  the  gland. 
The  reticulated  network  becomes  thicker  and  more  fibrous,  its 
meshes  become  smaller  and  smaller,  the  lymph-corpuscles  diminish 
in  number,  and  thus  the  gland  becomes  hard  and  fibrous  in  con- 
sistence.    (Fig.  79.) 

Scrofulous  Glands. — In  those  chronic  inflammations  of  the  lym- 
phatic glands  which  occur  especially  in  scrofulous  subjects,  and  in 

which  the  glands  tend  to  become  case- 
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ous,  the  process  more  closely  resembles 
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and  ot  an  uniiorm  grayisn-white  color. 
Owing  to  the  obstruction  to  the  circulation  caused  by  the  pressure 
of  the  new  growth,  the  latter  undergoes  retrogressive  changes  and 
becomes  caseous.  The  caseous  material  may  subsequently  liquefy, 
or  become  infiltrated  with  calcareous  particles. 
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Inflammation    of    Lymphatic    Structures   in    Typhoid 
Fever. 

The  inflammatory  processes  which  occur  in  the  lymphatic  struc- 
tures in  Typhoid  Fever  have  their  seat  in  the  spleen,  in  the  lym- 
phatic structures  of  the  intestine,  and  in  the  mesenteric  glands. 

The  Spleen. — In  the  spleen  the  change  resembles  that  which  occurs 
in  many  of  the  other  acute  febrile  diseases,  although  it  reaches  its 
maximum  in  typhoid.  The  splenic  tissue  becomes  exceedingly  vas- 
cular and  the  lymphatic  elements  inci'ease  rapidly  in  number,  so  that 
the  organ  often  attains  two  or  three  times  its  natural  size.  Many  of 
the  new  elements  enter  the  blood,  thus  causing  a  slight  temporary 
increase  in  the  number  of  white  blood-corpuscles.  As  the  fever  sub- 
sides, the  hypersemia  diminishes,  the  hyperplastic  process  ceases, 
many  of  the  new  elements  undergo  disintegration  and  absorption,  the 
remainder  enter  the  blood,  and  thus  the  organ  again  attains  its  normal 
characters  and  dimensions. 

The  Intestinal  Lym/phatie  Structures. — It  is  in  the  solitary  and 
Peyer's  glands  that  the  most  characteristic  changes  take  place  in 
typhoid  fever.  These  structures  may  be  involved  throughout  the 
whole  of  the  small  and  large  intestine,  but  in  most  cases  the  process 
is  limited  to  those  in  the  ileum  and  cfficum ;  and  those  glands  are 
always  the  most  affected  which  are  situated  the  nearest  to  the  ileo- 
csecal  valve. 

The  primary  change  here  consists  in  an  increase  in  the  vascularity 
of  the  glands,  and  in  a  general  proliferation  of  their  lymphatic 
elements.  Many  of  the  elements  also  increase  considerably  in  size, 
so  as  to  form  the  multinucleated  cells  already  alluded  to.  Both 
Peyer's  patches  and  the  solitary  glands  thus  become  considerably  en- 
larged and  prominent,  standing  up  above  the  surface  of  the  intestine. 
They  are  of  a  grayish-white  or  pale  reddish  color,  and  of  a  soft, 
brain-like  consistence.  The  surrounding  mucous  membrane  is  also 
exceedingly  vascular,  and  is  the  seat  of  an  acute  catarrhal  process. 
This  catarrh  is  more  or  less  general,  and  usually  precedes  the  swell- 
ing of  the  glands.  The  new  growth,  in  many  jDarts,  rapidly  extends 
beyond  the  confines  of  the  glands  into  the  immediately  surrounding 
and  subjacent  tissues,  and  even  in  some  cases  into  the  muscular  coat. 
It  may  thus  be  said  to  become  heteroplastic. 

The  process  now  passes  into  the  second  stage — that  of  the  death 
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and  disintegration  of  the  newly-formed  tissue.  Tliis  may  terminate 
in  various  ways.  The  enlarged  glands,  many  of  them,  subside,  the 
new  elements  become  disintegrated  and  are  absorbed,  and  the  gland 
thus  undergoes  a  gradual  process  of  resolution.  In  others,  the  in- 
dividual follicles  of  the  gland  rupture,  discharging  their  contents 
externally,  and  the  patches  then  acquire  a  peculiar  reticulated  appear- 
ance. The  most  characteristic  termination,  however,  of  the  typhoid 
process  is  the  separation  of  the  dead  tissue  as  a  slough,  and  the 
formation  of  the  typhoid  ulcer. 

The  process  of  sloughing  and  ulceration  may,  like  that  of  pro- 
liferation, take  place  uniformly  throughout  the  whole  gland,  in  which 
case  the  whole  mass  is  thrown  oif,  leaving  an  ulcerated  surface  cor- 
responding in  size  with  that  of  the  gland.  More  commonly,  however, 
in  the  patches,  the  sloughing  commences  in  different  portions  of  the 
patch,  and  small  irregular  losses  of  substance  result  which  may 
gradually  extend  until  they  form  one  large  ulcer. 

Although,  as  already  stated,  the  new  growth  may  extend  beyond 
the  confines  of  the  glands,  this  is  rarely  the  case  with  the  ulceration. 
The  heteroplastic  growth  undergoes  resolution,  and  hence  the  ulcers 
have  the  same  configuration  as  the  original  glands;  those  originating 
from  the  patches  being  oval,  with  their  long  diameter  in  the  direction 
of  the  gut,  and  those  originating  in  the  solitary  glands  being  spher- 
ical in  shape.  In  rare  cases,  when  there  is  much  infiltration  of  the 
surrounding  mucous  membrane,  the  ulceration  may  extend  slightly 
beyond  the  confines  of  the  glands. 

With  the  sloughing  and  disintegration  of  the  new  tissue  the  process 

of  proliferation  ceases,  and  hence  there  is  no  induration  or  thickening 

of  the  base  or  edges  of  the  ulcer.     The  base  is  smooth,  and  is  usually 
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extends  deeper  through  the  muscular 
layer  to  the  sub-peritoneal  tissue,  and  it  may  thus  cause  perforation 
and  peritonitis. 

The  third  stage  of  the  process  is  that  of  cicatrization.  This  takes 
place  by  the  resolution  of  the  peripheral  heteroplastic  growth,  the 
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approximation  and  union  of  the  undermined  edges  Avith  the  floor  of 
the  ulcer,  and  the  gradual  formation  from  the  margin  of  an  epithelial 
covering.  The  gland-structure  is  not  regenerated.  The  resulting 
cicatrix  is  slightly  depressed,  and  less  vascular  than  the  surrounding 
mucous  membrane.  There  is  no  puckering  or  diminution  in  the 
calibre  of  the  gut.  In  some  cases,  however,  cicatrization  does  not 
take  place  so  readily,  and  the  floor  of  the  ulcer  becomes  the  seat  of 
a  secondary  ulceration.  This  usually  takes  place  after  the  general 
disease  has  run  its  course,  or  during  a  relapse.  Profuse  hemorrhage 
and  perforation  more  commonly  result  from  the  secondary  ulceration 
than  from  the  primary  sloughing  of  the  glands. 

The  Mesenterie  Glands. — The  change  in  the  mesenteric  glands  is 
probably  secondary  to  that  in  the  intestine.  These  glands  become 
the  seat  of  an  acute  hyperplasia,  and  are  enlarged,  soft,  and  vascular. 
They  usually,  like  many  of  the  glands  in  the  intestine  and  the  spleen, 
undergo  a  gradual  process  of  resolution.  In  rare  cases,  however,  the 
capsule  of  the  gland  is  destroyed,  and  the  softened  matters  may  escape 
into  the  peritoneal  cavity  and  so  cause  peritonitis.  The  enlarged 
glands  may  also  become  caseous,  and  subsequently  calcify. 


CHAPTER   XXXV. 

INFLAMMATION    OF    MUCOUS    MEMBRANES. 

In  mucous  membranes  inflammatory  processes  are  divided  into 
catarrhal,  and  croupous  or  fibrinous  inflammations. 

Catarrhal  Inflammation. — Catarrhal  inflammation,  or,  as  it 
is  more  commonly  called,  catarrh,  is  much  the  more  frequent.  In  its 
milder  forms  this  is  characterized  mainly  by  an  increased  secretion 
of  mucus.  The  initial  hypersemia  of  the  membrane  is  followed  by 
an  abnormal  production  of  epithelial  and  mucous  elements.  The 
liquid  which  transudes  from  the  blood-vessels  is  more  abundant,  the 
small,  spherical,  newly-formed  cells  which  constitute  the  mucus-cor- 
puscles are  produced  with  increased  rapidity,  and  the  result  is  an 
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increased  secretion  of  mucus  rich  in  cellular  elements.  These  young 
cells  are  many  of  them  emigrant  blood-corpuscles,  others  are  produced 
within  the  epithelial  cells  by  endogenous  multiplication.  As  the  pro- 
liferation continues,  many  of  the  epithelial  elements  becon^e  loosened 
and  are  discharged  with  the  mucus,  and  within  these  groups  of  bodies 
may  occasionally  be  seen,  which  are  evidently  young  mucus-corpus- 
cles. (Fig.  81.)  The  secretion  of  the  mucous  glands  is  also  increased. 
Owing  to  these  changes,  the  mucous  membrane  becomes  swelled  and 
abnormally  vascular.  The  increased  vascularity  is  evidenced  by  red- 
ness during  life,  but  after  death  the  blood  usually  passes  out  of  the 
vessels,  and  the  membrane  may  look  paler  than  natural. 


Pig.  81. 
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Catarrhal  Inflammation  of  the  Conjunctiva,  a.  Epithelium,  h.  Sub-epithelial  con- 
nective tissue.  Showing  the  proliferation  of  the  epithelium,  and  the  origin  of  the 
young  elements  within  the  epithelial  cells.    (Eindfleisch.) 

If  the  irritation  be  more  severe,  the  vascular  phenomena  are  more 
marked,  the  production  of  young  elements  is  more  rapid,  they  are 
smaller  and  not  so  well  developed,  the  epithelium  loosens  and  falls 
off  more  readily,  and  the  secretion  becomes  puriform  from  the  great 
number  of  cellular  elements  which  it  contains.  Many  of  these  ele- 
ments are  indistinguishable  from  pus-corpuscles,  others  are  somewhat 
larger  and  resemble  the  corpuscles  of  normal  mucus.  Between  the 
corpuscles  of  mucus  and  pus  there  is  no  line  of  demarcation,  the  one 
passing  by  insensible  gradations  into  the  other.  The  former  are 
somewhat  larger  and  more  regular  in  sliape  than  the  latter,  and 
usually  contain  only  a  single  nucleus.  As  the  process  continues,  the 
sub-epithelial  tissue  is  gradually  involved,  and  becomes  infiltrated 
with  young  cells.  Owing  to  the  loss  of  epithelium,  the  surface  of 
the  membrane  may  at  the  same  time  become  more  or  less  irregular, 
and  ijresent  numerous  irregular  abrasions  or  ulcers. 
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These  changes  in  the  mucous  membrane  itself  are  accompanied  by 
a  hyperplasia  of  the  lymphatic  structures  which  it  contains.  Tlie 
lymph-follicles  become  enlarged  from  the  multiplication  of  their 
elements.  Their  contents  may  soften  and  form  a  minute  pseudo- 
abscess,  and  this  bursting  gives  rise  to  a  small  ulcer.  These  are  the 
follicular  ulcers  so  often  seen  in  catarrhal  conditions  of  the  intes- 
tines and  pharynx.  The  ulceration  in  some  cases  extends  beyond 
the  confines  of  the  follicle.  The  proper  glandular  structures  may 
also  become  involved.  Their  epithelium  multiplies,  the  glands  be- 
come choked  with  the  epithelial  elements,  and  they  may  subsequently 
atrophy.     This  is  seen  in  catarrh  of  the  stomach. 

The  acute  process  may  quickly  subside,  or  it  may  become  chronic. 
In  the  latter  case  the  vascularity  diminishes,  but  the  multiplication 
of  elements  continues  both  in  the  epithelial  and  sub-epithelial  tissue, 
as  does  also  the  increased  secretion  of  mucus  (suppuration).  The 
latter  thus  becomes  thicker  and  more  puriform  in  character. 

Chronie  catarrhal  inflammations  of  mucous  membranes  differ 
from  the  acute,  inasmuch  as  the  sub-epithelial  connective  tissue  is 
much  more  extensively  involved.  This  tissue  becomes  infiltrated 
with  young  elements,  which  may  ultimately  form  a  more  or  less 
completely  fibrillated  structure.  The  membrane  thus  becomes  indu- 
rated and  thickened,  and  the  pressure  exercised  by  the  new  tissue 
may  induce  atrophic  changes  in  the  glandular  structures  which  it 
contains ;  by  preventing  the  exit  of  their  secretion  it  may  also  cause 
them  to  dilate  so  as  to  form  cysts.  This  atrophy  of  the  proper 
glandular  structures  is  seen  in  chronic  catarrh  of  the  stomach.  These 
changes  in  the  sub-epithelial  connective  tissue  are  usually  accom- 
panied by  enlargement  of  the  lymphatic  structures,  an  enlargement 
which  sometimes  gives  to  the  membrane  a  nodular  or  granular 
appearance :  this  is  well  seen  in  the  pharynx  (follicular  pharyngitis). 
The  enlarged  lymphatic  structures  may  also  constitute  the  starting- 
points  of  an  ulcerative  process.  (See  "  Tuberculosis  of  Mucous 
Membranes.")  In  some  situations,  as  the  stomach  and  intestine,  the 
membrane  often  at  the  same  time  becomes  deeply  pigmented. 

Croupous  or  Fibrinous  Inflammation. — This  is  a  more  in- 
tense form  of  inflammation  than  the  preceding,  and  is  characterized 
by  the  exuded  inflammatory  liquids  containing  a  larger  proportion 
of  coagulable  material.  Fibrinous  inflammation  may  be  induced 
artificially  by  severe  irritants,  and  it  occurs  in  croup,  diphtheria, 
and  in  many  cases  of  dysentery. 
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Croup. 

In  croup,  the  inflammatory  process  at  its  commencement  is  simply 
a  severe  catarrhal  one,  consisting  in  an  increase  in  the  vascularity  of 
the  membrane,  together  with  an  exudation  of  liquor  sanguinis  and 
blood-corpuscles,  and  proliferation  of  the  epithelial  elements.  This 
is  quickly  followed  by  the  production  of  a  fibrinous  layer  upon  the 
surface  of  the  tissue,  usually  known  as  the  false,  membrane.  This 
membrane  varies  considerably  in  consistence,  being  in  some  cases 
firm  and  tough,  in  others  much  softer.  It  can  readily  be  removed 
from  the  subjacent  tissue,  and  after  its  removal  the  mucous  mem- 
brane is  left  partially  deiDrived  of  its  epithelium.  If  the  inflamma- 
tory process  subsides,  the  epithelium  is  reproduced  and  the  part 
returns  to  its  normal  condition ;  but  if  it  continuf's,  a  fresh  false 
membrane  is  formed.  As  the  inflammation  extends  downwards  into 
the  trachea  and  bronchi,  a  gradual  transition  may  usually  be  ob- 
served from  croupous  to  catarrhal  inflammation.  In  the  upper  part 
of  the  air-passages,  wdiere  the  process  is  most  intense,  the  false 
membrane  exists,  but  in  passing  downwards,  where  it  becomes  less 
severe,  the  mucous  membrane  is  simply  coated  with  mucus. 

Respecting  the  nature  of  the  false  membrane,  opinions  differ. 
When  examined  microscopically,  it  is  seen  to  consist  of  a  finely 
fibrillated  and  delicate  network  of  homogeneous  material,  enclosing 
in  its  meshes  numerous  leucocytes  and  epithelial  cells.  This  fibril- 
lated network  has  been  commonly  supposed  to  be  produced  by  the 
coagulation  and  fibrillation  of  the  inflammatory  exudation  liquids. 
According  to  Buhl,  Wagner,  and  others,  however,  its  formation  is 
mainly  due  to  a  peculiar  metamorphosis  of  the  epithelial  cells,  which 
become  converted  into  a  kind  of  fibrinous  material.  The  smaller 
cells  which  are  enclosed  in  its  meshes  are  doubtless  principally 
escaped  blood-corpuscles;  the  larger  epithelial  elements,  which  are 
much  less  numerous,  are  those  belonging  to  the  mucous  membrane. 


Diphtheria. 

It  is  difficult  in  many  cases  to  draw  any  line  of  demarcation 
between  the  histological  changes  occurring  in  diphtheria  and  those  of 
croup.  In  diphtheria,  however,  the  submucous  tissue  usually  be- 
comes more  extensively  involved,  so  that  the  false  membrane  is  much 
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less  readily  removed.  The  circulation  also  often  becomes  so  much 
interfered  with,  that  portions  of  the  tissue  lose  their  vitality,  and 
large  ash-colored  sloughs  are  formed,  which  after  removal  leave  a 
considerable  loss  of  substance. 

Dysentery. 

The  inflammatory  processes  occurring  in  the  intestine  in  dysentery 
are  for  the  most  part  limited  to  the  large  intestine,  although  the 
ileum  is  also  occasionally  involved.  The  inflammation  is  always  most 
marked  in  the  rectum  and  descending  colon,  and  it  may  be  stated 
generally  that  it  is  characterized  by  the  ulceration  and  sloughing  of 
the  membrane  to  which  it  gives  rise. 

The  intestinal  changes  vary  considerably  according  to  the  intensity 
of  the  inflammatory  process.  In  the  milder  forms  of  the  disease  the 
changes  are  most  marked  on  the  summits  of  the  folds  of  the  mucous 
membrane.  These  are  found  covered  with  a  grayish-white  layer  of 
fibrinous  material,  which,  when  scraped  off*,  leaves  a  superficial  loss 
of  substance.  The  mucous  membrane  generally  is  hypersemic  and 
softened.  The  submucous  tissue  is  also  infiltrated  with  inflammatory 
products,  and  the  solitary  glands  are  enlarged  and  prominent. 

When  the  process  is  more  severe,  the  submucous  tissue  becomes 
more  extensively  involved,  and  the  superficial  layer  of  fibrinous 
material  extends  over  wider  areas  and  implicates  more  deeply  the 
mucous  membrane.  The  thickening  of  the  intestinal  wall,  how- 
ever, is  much  greater  in  some  parts  than  in  others,  so  that  projections 
are  produced  upon  the  inner  surface  of  the  intestine,  corresponding 
with  those  parts  which  are  the  most  affected.  The  enlarged  solitary 
glands  usually  slough,  and  so  give  rise  to  circular  ulcers  which  rapidly 
increase.  AVhen  the  process  has  reached  this  stage,  the  muscular  and 
serous  coats  are  implicated,  the  latter  being  covered  with  layers  of 
fibrin  which  form  adhesions  with  adjacent  parts.  The  intestine  is 
much  dilated,  and  contains  blood  and  disintegrating  inflammatory 
products. 

In  the  most  intense  forms  of  the  disease,  the  necrosis  is  more 
extensive.  According  to  Rokitansky,  large  portions  of  the  mucous 
membrane  are  converted  into  black  rotten  sloughs.  The  submucous 
tissue  is  infiltrated  with  dark  blood  and  serum,  but  subsequently  it 
becomes  the  seat  of  a  reactive  suppurative  inflammation,  by  means 
of  which  the  necrosed  portions  of  tissue  are  removed. 
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If  death  does  not  occur  and  tlie  inflammatory  process  subsides, 
the  ulcers  may  gradually  heal.  When  the  loss  of  substance  has  not 
been  considerable,  the  edges  of  the  ulcers  may,  by  the  contraction 
of  the  submucous  tissue,  become  completely  approximated.  More 
commonly,  however,  the  loss  of  substance  is  so  great  that  portions 
of  the  membrane  are  left  consisting  simply  of  connective  tissue. 

When  the  inflammatory  process  becomes  chronic,  the  changes  in 
the  submucous  connective  tissue  become  more  marked,  and  the  new 
fibroid  growth  gives  rise  to  considerable  thickening  and  induration 
of  the  intestinal  wall  and  to  more  or  less  contraction  and  narrowing 
of  the  cavity.  Sometimes  it  forms  fibrous  bands  Avhich  project  into 
the  gut.  The  formation  of  abscesses  and  fistulous  passages  occa- 
sionally occurs  in  the  thickened  intestinal  wall. 


CHAPTER  XXXVI. 


INFLAMMATION    OF   SEROUS    MEMBRANES. 


Inflammatory   processes   in  serous  membranes  vary  in  their 
intensity,  and  in  the  amount  and  character  of  the  effusion. 

The  process  commences,  as  in 
^iG-  82.  mucous  membranes,  with  hyper- 

£emia,  exudation  of  liquor  san- 
guinis and  emigration  of  blood- 
corpuscles,  together  with  increased 
activity  of  the  endothelial  ele- 
ments. The  endothelial  cells  en- 
large and  become  more  granular, 
their  nuclei  multiply,  and  thus 
several  new  elements  are  formed 
within  a  single  cell  (endogenous 
multiplication)  from  which  they 
subsequently  escape.  (Fig.  82.) 
The  number  of  new  elements  which  are  thus  produced,  together  with 


Inflamed  Exnplnnn  of  a  RahUt.  Showing  tlio 
endogeuoua  proliferation  of  the  eiulotlielium. 
X  250.    (Cornil  and  Ranvier.) 
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some  of  the  older  cells,  and  a  large  number  of  emigrant  blood-corpus- 
cles, escape  with  the  exuded! liquor  sanguinis  into  the  serous  cavity, 
where  they  may  continue  to  exhibit  their  formative  activity. 

Owing  to  these  changes,  the  membrane  loses  its  natural  smootii 
and  glistening  appearance,  and  becomes  opaque,  roughened,  and  ex- 
ceedingly vascular.  Its  surface  at  tlie  same  time  becomes  covered 
Avith  a  fibrinous  layer,  and  more  or  less  liquid  transudes  into  its 
cavity.  The  coagulable  material  which  exudes  from  the  vessels 
forms  a  soft,  elastic,  membranous,  or  reticulated  investment,  enclosing 
in  its  meshes  numerous  small  cells.  This  either  glues  the  two  sur- 
faces of  the  membrane  together,  or,  if  they  are  separated  by  liquid 
effusion,  forms  a  slightly  adherent  layer.     (Fig.  83.)     The  exuded 

Fig.  83. 


Inflammation  of  the  Diaphragmatic  Pleura.  Showing  tlie  adherent  fibrinous  layer. 
a.  Muscular  coat  of  diaphragm,  h.  Sab-serous  tissue,  c.  Serous  membiaue.  e.  Fibri-' 
nous  layer.     X  400.    (Eindfleisch.; 

liquid  varies  considerably  in  amount,  and  is  always  turbid,  thus  differ- 
ing from  non-inflammatory  effusions.  It  contains  flakes  and  masses 
of  coagulated  fibrin  and  innumerable  cell-structures,  the  latter  being 
in  the  earliest  stages  of  the  process  almost  entirely  emigrants. 

The  nature  of  the  subsequent  changes  will  depend  upon  the  in- 
tensity of  the  inflammation,  and  upon  the  amount  of  liquid  exuded 
into  the  serous  cavity.  If  the  inflammatory  process  subsides,  and 
the  liquid  exuded  is  not  suflicient  to  prevent  the  two  surfaces  of  the 
membrane  from  coming  into  contact,  they  grow  together  and  form  an 
adhesion.  This  constitutes  the  so-called  adhesive  inflammation.  The 
union  is  effected  by  the  formation  of  connective  tissue.  The  small  ■ 
round  cells  embedded  in  the  fibrinous  layer  become  elongated  and 
spindle-shaped,  the  fibrinous  material  fibrillates,  and  numerous  new 
vessels  are  formed.    Many  of  the  latter  atrophy  and  disappear  as  the 
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organization  becomes  complete.  The  process  is  thus  precisely  similar 
to  that  M'hich  takes  place  in  the  union  of  an  incised  wound.  It  is 
probable  also  that  in  some  cases  union  may  take  place  without  the 
interv^ention  of  any  fibrinous  layer,  by  the  formation  and  growing 
together  of  irregular  papillary  outgrowths  from  the  sub-endothelial 
tissue. 

If,  however,  the  inflammatory  process  is  sever-e,  or  the  surfaces  of 
the  membrane  are  separated  by  a  large  quantity  of  liquid  effusion, 
organization  and  adhesion  cannot  be  thus  readily  effected.  If  a  large 
quantity  of  liquid  exists  in  the  serous  cavity,  the  removal  of  this 
becomes  necessary  before  union  can  take  ])lace.  If  the  inflam- 
matory process  continues,  or  its  severity  is  great,  union  is  prevented 
by  the  formation  of  pus.  These  two  conditions  must  be  considered 
separately. 

The  existence  of  a  large  amount  of  effusion  interferes  with  the 
adhesion  of  the  serous  surfaces,  and  before  this  can  be  effected  the 
absorption  of  the  liquid  becomes  necessary.  In  some  cases  this  occurs 
very  rapidly,  and  it  is  probably  greatly  facilitated  by  the  new  blood- 
vessels which  are  produced- in  the  fibrinous  layer.  Frequently,  how- 
ever, the  process  is  more  })rolonged,  and  the  sub-endothelial  connective 
tissue  becomes  involved  before  absorption  takes  place.  When  this  is 
the  case,  the  connective  tissue  of  the  serous  membrane  becomes  infil- 
trated with  young  cells,  which  form  a  granulation-tissue  beneath  the 
layer  of  proliferating  endothelium.  The  endothelium  itself  gradually 
becomes  less  abundant,  and  the  fibrinous  exudation  undergoes  fatty 
changes  and  liquefies.  The  new  granulation-tissue  becomes  exceed- 
ingly vascular  from  the  formation  of  numerous  blood-vessels,  and  if 
the  inflammation  subsides,  it  gradually  develops  into  connective  tissue, 
and  thus  a  false  membrane  is  formed,  rich  in  vessels,  which  takes  the 
place  of  the  endothelial  layer.  As  the  liquid  is  absorbed,  the  two 
surfaces  of  the  membrane  come  into  contact  and  grow  together,  the 
new  vessels  becoming  gradually  obliterated. 

If  the  inflammatory  process  does  not  subside,  or  from  its  com- 
mencement is  of  considerable  severity,  it  is  attended  by  the  formation 
of  large  quantities  of  pus.  In  this  case  the  emigration  of  blood-cor- 
puscles is  so  considerable  that  the  young  elements  exist  in  large 
enough  numbers  to  give  to  the  exuded  liquids  a  puriform  character. 
The  effusion  is  then  termed  purulent  (empyema.)  As  the  connective 
tissue  becomes  involved  and  a  granulation-tissue  is  formed,  this  may 
continue  to  generate  pus  like  an  ordinary  granulating  wound.    If  the 


INFLAMMATION    OF    THE     LIVER.  237 

pus  be  removed,  the  suppuration  may  gradually  cease,  the  granula- 
tion-tissue develop  into  a  fibrousstructure,  and  the  union  of  the  serous 
surfoces  thus  be  eifected.  The  serous  membrane  becomes  greatly 
thickened,  and  the  new  tissue  undergoes  considerable  contraction  in 
the  process  of  its  organization. 


CHAPTER  XXXVII. 

INFLAMMATION    OF   THE    LIVER. 

Inflammatory  processes  in  the  liver  are  either  acute  or  chronic. 
Acute  inflammations,  leading  to  suppuration,  are  usually  infective  in 
their  nature,  resulting  from  the  transmission  of  infective  materials 
from  inflammatory  lesions  in  the  abdominal  organs  or  in  other  parts. 
The  processes  are  consequently  most  frequently  disseminated  and  con- 
fined to  small  portions  of  the  hepatic  substance.  The  pus-corpuscles 
— "which  usually  accumulate  so  as  to  form  an  abscess — are  almost 
entirely  emigrants,  although  recent  investigations  render  it  highly 
probable  that  they  may  also  originate  by  the  endogenous  proliferation 
of  the  liver-cells. 

These  suppurative  inflammations  are  in  the  majority  of  cases 
pyseniic,  and  when  pysemic  they  are  usually  multiple.  Hepatic 
abscess  is  also  not  unfrequently,  in  tropical  climates,  associated  with 
dysentery.  Here  the  abscess  is  commonly  single,  and  it  probably 
results  from  the  absorption  of  infective  substances  from  the  diseased 
intestine.  As  other  causes  of  hepatic  abscess  must  be  mentioned 
inflammation  of  the  bile-ducts,  such  as  sometimes  results  from 
gall-stones,  &c. ;  and  external  violence. 

Chronie  inflammatory  processes  in  the  liver,  being  of  much  less 
intensity,  lead  to  a  gradual  increase  in  the  connective  tissue  of  the 
organ,  and  consequently  to  induration  and  to  the  subsequent  atrophy 
of  its  proper  structure.  They  constitute  Avhat  is  known  as  interstitial 
hepatitis,  or  more  commonly  as  cirrhosis. 
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Cirrhosis    of    the    Liver. 


Fig   84. 


v--^^" 


CirrJwus  nf  I'le  Lufi  ftliowiiig  tin  giovtliof 
connective  tissue  lietween  tlie  liepitic  lobules. 
a.  Lobulen.  h.  Ntw  glow  th  of  interlubulai  con- 
nective tissue.     X  16. 


Cirrhosis  of  the  liver,  or  interstitial  hepatitis,  is  characterized  by 
a  gradual  increase  in  the  connective  tissue  of  the   organ   and   by 

subsequent  atrophy  of  the  liver- 
cells,  so  that,  when  examined  with 
a  low  magnifying  power,  the  acini 
are  seen  to  be  separated  by  broad 
tracts  of  new  interstitial  growth. 
(Fig.  84.) 

The  process  usually  commences 
in  the  connective  tissue  surround- 
ing the  smaller  branches  of  the 
portal  vein,  and  gradually  extends 
to  that  surrounding  the  larger  ones, 
until  ultimately  the  connective  tis- 
sue throughout  the  whole  organ  may 
become  involved.  This  tissue  be- 
comes infiltrated  Avith  small  round 
cells,  from  which  is  produced  a  more 
or  less  completely  fibrillated  structure,  containing  in  the  earlier  stages 
of  its  development  numerous  new  blood-vessels  which  are  supplied 
by  branches  of  the  hepatic  artery.  The  change  is  sometimes  uniform, 
but  more  commonly  it  is  much  more  advanced  in  some  parts  than  in 
others.  In  many  places  the  new  tissue  consists  almost  entirely  of 
cells,  whilst  in  others  the  fibrillation  is  much  more  marked ;  and  if 
the  process  lasts  long  enough,  the  vascular  and  richly  cellular  growth 
gradually  assumes  the  characters  of  cicatricial  tissue,  the  vessels  at 
the  same  time  becoming  obliterated.     (See  Fig.  72.) 

The  effect  of  the  new  growth  is  ultimately  to  cause  atrophy  of  the 
hepatic  cells,  and  to  obstruct  the  circulation  through  the  portal  capil- 
laries and  the  passage  of  bile  through  the  bile-ducts.  This  effect  is 
materially  increased  by  the  process  of  contraction  which  the  new 
tissue  undergoes.  The  hepatic  cells  in  the  outer  zone  of  the  lobules 
are  the  first  to  atrophy ;  the  new  tissue  insinuating  itself  between 
them,  so  as  to  gradually  involve  the  intercellular  network.  (Fig. 
85.)  The  cells  then  become  smaller  and  undergo  fatty  metamor- 
phosis; and  ultimately  they  are  completely  destroyed.  Tho.se  in 
the  central   parts  of  the  lobule  are  in  the  earlier  stages  but  little 
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altered,  although  they  are  often  stained  with  bile.     As  the  growth 
extends,  however,  these  also  become  annihilated,  and  the  whole  lobule 

Fig.  85. 


■^w 


j)'v--^'j  V 


Ciiilio^isnf  the  Liier.  A  thin  section  fiom  the  external  portion  of  one  of  the  hepatic 
lobulco  Showing  the  new  gro^\th  of  connective  tissue,  and  the  ^\ay  in  -wliich  it  in- 
volves the  intercellular  network  and  causes  atrophy  of  the  liver-cells.     X  200. 

may  be  replaced  by  connective  tissue.  The  cells  in  the  outer  part 
of  the  lobules  are  sometimes  intiltrated  with  fat  prior  to  their 
destruction,  the  cirrhosis  being  associated  with  fatty  infiltration. 
(See  Fig.  7.) 

The  obliteration  of  the  portal  capillaries  by  the  new  tissue  gives 
rise  to  ascites,  heematemesis,  diarrhoea,  enlargement  of  the  spleen, 
and  to  the  other  results  of  portal  congestion.  Obstruction  of  the 
bile-ducts,  although  it  may  cause  staining  of  the  hepatic  substance, 
is  rarely  such  as  to  interfere  with  the  passage  of  the  bile  into  the 
intestine,  and  hence  there  is  usually  but  little  general  jaundice. 

Physical  Characters. — The  physical  characters  of  the  cirrhosed  liver 
vary.  In  the  earlier  stages  of  the  disease  the  organ  is  probably 
always  more  or  less  increased  in  size;  the  enlargement  being  almost 
uniform,  and  the  edge  rounded  and  thickened.  In  some  cases  this 
enlargement  is  considerable,  and  there  is  but  little  subsequent  atrophy 
and  contraction,  the  organ  being  found  large  and  comparatively 
smooth  after  death.  More  commonly,  however,  atrophy  and  con- 
traction constitute  marked  features  in  the  disease,  and  the  liver  is 
small,  presenting  an  irregular  nodular  surface. 

Kespecting  the  causes  of  these  differences  in  the  alterations  which 
the  liver  undergoes  as  a  consequence  of  the  interlobular  growth,  we 
are  at  present  unable  to  speak  certainly.  They  probably,  however, 
depend  in  great  measure  upon  differences  in  the  age  of  the  growth, 
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and  in  its  distribution.  In  the  large  livers  the  growth  is  usually 
richly  .cellular  and  very  generally  distributed;  whilst  in  the  smaller 
nodular  forms  of  cirrhosis  it  is  commonly  more  fibrous  and  less  cel- 
lular in  character,  and  its  distribution  is  more  partial.  It  is  probable 
that  in  the  larger  livers  the  growth  is  in  an  earlier  stage  of  develop- 
ment, and  that  if  the  patient  had  lived,  the  organ  would  have  dimin- 
ished in  size.  When  the  growth  is  irregularly  distributed  it  neces- 
sarily causes  more  irregularity  in  the  configuration  of  the  liver  than 
when  the  distribution  is  more  uniform. 

The  cirrhosed  liver  is  always  increased  in  consistence.  It  breaks 
down  less  readily  under  the  finger,  and  is  often  exceedingly  firm  and 
tough.  On  section,  the  new  tissue  is  visible  to  the  naked  eye  sur- 
rounding the  lobules  and  in  many  parts  completely  replacing  them. 
This  gives  to  the  cut  surface  a  mottled  granular  appearance,  the 
lobules  themselves  contrasting  with  the  new  interlobular  tissue ;  and 
this  appearance  is  sometimes  increased  by  fatty  infiltration  of  the 
cells  in  the  peripheral  zone.  The  capsule  also  may  be  thickened, 
and  the  organ  is  frequently  stained  with  bile. 

Acute   Yellow   Atrophy. 

This  exceedingly  rare  disease  of  the  liver  is  characterized  by  a 
rapid  diminution  in  its  size,  and  by  destruction  of  the  hepatic  cells. 
The  organ  may,  in  the  course  of  a  few  days,  be  reduced  to  less  than 
half  its  natural  bulk,  being  especially  diminished  in  thickness.  It 
is  soft  and  flabby  in  consistence,  bloodless,  and  of  a  dull  yellow  or 
yellowish-red  color.  The  lobules  are  indistinguishable.  When  ex- 
amined microscopically,  the  liver-cells  are  found  to  be  completely 
destroyed,  being  replaced  by  granular  debris,  fat  granules,  and  pig- 
ment. Tyrosin  and  leucin  have  been  found  in  the  disintegrated 
liver-tissue. 

The  pjathology  of  this  disease  is  exceedingly  obscure.  By  some  it 
has  been  regarded  as  an  acute  inflammatory  process,  by  others  as  a 
passive  degeneration. 
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CHAPTER    XXXVIII. 

INFLAMMATION    OF    THE    KIDNEY. 

Inflammatory  processes  in  the  kidney  present  certain  variations 
according  to  their  intensity.  They  comprise  suppurative,  tubal,  and 
interstitial  nephritis.  Of  these,  suppurative  nephritis,  as  the  name 
implies,  is  an  intense  inilammation  leading  to  the  formation  of  ab- 
scess. It  usually  results  from  the  transmission  of  infective  materials 
from  some  primary  lesion,  and  consequently  belongs  to  the  class  of 
infective  inflammations.  Tubal  nephritis  is  also  an  inflammation  of 
considerable  intensity,  but  much  less  so  than  the  suppurative  variety. 
In  it  the  structural  changes  have  their  principal  seat  in  the  tubular 
epithelium.  Interstitial  nephritis  is  an  inflammatory  process  which 
runs  a  more  chronic  course  and  is  of  less  intensity  than  either  of  the 
preceding.  Consequently  in  it  the  principal  structural  changes  take 
place,  in  the  connective  tissue  around  the  blood-vessels — in  the  inter- 
tubular  connective  tissue.  (See  "  Chronic  Inflammations.")  It  must, 
however,  be  distinctly  borne  in  mind  that  these  two  varieties  of  his- 
tological changes — those  in  the  tubular  epithelium  and  those  in  the 
intertubular  connective  tissue — are  very  frequently  associated.  Tubal 
and  interstitial  nephritis  cannot  therefore  be  separated  from  one 
another  by  any  distinct  line  of  demarcation.  They  might,  perhaps, 
be  more  correctly  designated  aeute  and  chronic  nephritis. 


Suppurative    Nephritis. 

Acute  inflammatory  processes  in  the  kidney  attended  by  the  for- 
mation of  pus,  give  rise  to  i^enal  abscesses.  Such  processes,  as  already 
stated,  are  usually  infective  in  their  nature,  resulting  from  the  trans- 
mission of  infective  materials  from  some  primary  inflammatory 
lesion.  They  occur  as  a  result  of  pyaemia,  and  also  in  connection 
with  inflammatory  conditions  of  the  urinary  passages.  In  the  latter 
they  give  rise  to  what  is  commonly  known  as  the  "  Surgical  Kidney." 

The  abscesses  met  with  in  the  kidney  as  the  result  of  pyaemia  re- 
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semble  pysemic  abscesses  in  other  organs.  They  are  usually  multiple, 
and  are  often  surrounded  by  a  thin  zone  of  red  hypersemic  tissue. 
Their  characters  will  be  more  fully  described  in  the  chapter  on 
embolism.     (See  "  Results  of  Embolism.") 

Surgical  Kidney. — This  is  the  name  commonly  given  to  those 
inflammatory  conditions  of  the  kidney  which  result  from  inflamma- 
tion of  the  urinary  passages.  These  renal  inflammations  frequently 
occur  in  association  with  inflammation  of  the  pelvis  of  the  kidney, 
such  as  is  produced  by  a  renal  calculus ;  or  with  those  inflammatory 
changes  in  the  mucous  membrane  of  the  urinary  tract  which  result 
from  vesical  calculus,  urethral  stricture,  or  enlargement  of  the  pros- 
tate. In  addition  to  the  inflammation  of  the  urinary  passages  there 
almost  invariably  exists  some  impediment  to  the  escape  of  the  urine. 

The  changes  which  occur  in  the  kidney  vary.  When  the  inflam- 
matory condition  of  the  urinary  passages  has  lasted  for  a  lengthened 
period  it  is  exceedingly  liable  to  give  rise  to  chronic  renal  changes, 
which  are  characterized  mainly  by  more  or  less  cellular  infiltration 
of  the  intertubular  connective  tissue.  This  cellular  infiltration  occurs 
both  in  the  pyramids  and  cortex.  The  tubules  are  in  some  parts 
found  blocked  with  epithelium,  whilst  in  others  they  are  wasted  or 
obliterated.  The  walls  of  the  small  arteries  are  not  thickened. 
Owing  to  these  changes,  the  kidneys — although  at  first  they  may  be 
enlarged — gradually  become  diminished  in  size,  the  atrophy  being 
probably,  in  most  cases,  partly  due  to  the  pressure  exercised  by  the 
retained  urinary  secretion.  The  capsule  becomes  adherent  and  thick- 
ened, and,  when  removed,  the  surface  of  the  organ  is  found  puckered 
and  irregular. 

In  other  cases  the  process  is  much  more  acute,  the  cellular  infiltra- 
tion of  the  intertubular  tissue  is  much  more  abundant,  and  the  young 
cells  (emigrants)  accumulate  in  certain  situations  in  such  numbers  as 
to  give  rise  to  abscesses.  (Fig.  86.)  The  blocking  of  the  tubes  with 
epithelium  is  then  more  marked,  and  many  of  them  are  found  filled 
with  the  emigrant  leucocytes.  The  kidneys  are  usually  enlarged, 
and  yellowish-white  patches  of  various  sizes  are  seen  on  their  cut 
surface.  Many  of  these  patches  have  purulent  centres.  They  are 
not  commonly  surrounded  by  a  marked  zone  of  red  hypersemic  tissue. 
Yellowish  lines  and  striae  are  also  seen  extending  from  the  papillae 
to  the  bases  of  the  pyramids.  This  acute  suppurative  process  may 
occur  independently  of  the  more  chronic  lesions.  Much  more  com- 
monly, however,  it  supervenes  in  kidneys  which  have  already  under- 
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gone  a  chronic  cliange,  and  its  supervention  appears  not  unfrequently 
to  be  determined  by  the  performance  of  some  surgical  operation  in 
connection  with  the  bladder  or  urethra. 

Pig.  80. 


X' 


Surgical  Kidney.  At  the  lower  part  of  the  tigure  is  seen  the  cellular  infiltration  of 
the  intertubnlar  tissue,  and  the  blocking  of  the  tubes  with  epithelium  and  leucocytes. 
At  the  upper  part  there  is  the  commencing  formation  of  an  abscess.     X  100. 

Respecting  the  pathology  of  these  changes  in  the  kidney,  they 
undoubtedly  result  from  the  inflammatory  condition  of  the  urinary 
passages,  and  impediment  to  the  escape  of  the  urine  with  which  they 
are  associated.  As  to  the  manner  in  which  the  primary  inflammation 
produces  the  secondary  in  the  kidneys  we  are  unable  to  speak  cer- 
tainly. The  pelvis  and  calices  of  the  kidney  are  almost  invariably 
found  inflamed,  and  possibly  the  implication  of  the  kidney  may  be 
owing  to  extension  by  contiguity.  Dr.  Dickinson  believes  it  to  be 
due  to  the  absorption  of  infective  substances  contained  in  the  urine.^ 


Tubal   Nephritis. 

Tubal  nephritis,  or,  as  it  is  also  called,  acute  desquamative 
nephritis,  is  one  of  those  morbid  processes  which  constitute  Bright's 
disease,  of  which  it  is  the  most  common  acute  variety.  The  process, 
which  has  its  seat  mainly  in  the  cortex,  comprises  an  increase  in  the 


1  Dickinson,  on   "Disseminated  Suppuration  of  the   Kidney."      Med.-Chir. 
Trans.,  vol.  Ivi. 
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vascularity  of  the  organ,  exudation  into  the  urine-tubes,  and  swelling 
with  probably  proliferation  of  the  tubular  epithelium. 

The  initial  vascular  phenomena  vary  considerably  in  different  cases. 
When  the  intensit}^  of  the  inflammatory  process  is  considerable,  there 
is  abundant  exudation  into  the  urine-tubes,  many  of  the  capillaries 
at  the  same  time  frequently  rupture,  and  thus  there  is  an  escape  of 
blood-corpuscles  and  of  liquor  sanguinis  into  the  tubes  of  the  cortex  ; 
hence  the  blood  and  "  blood-casts"  in  the  urine  which  are  so  charac- 
teristic of  the  early  stages  of  the  most  acute  forms  of  the  disease. 
In  this  stage  the  inflammatory  process  may  quickly  subside,  and, 

Fig.  87. 


/Sl^^-^J''' 


y^ 


Ttthal  Nephritis.    The  earlier  stage  of  the  process.    Showing  the  swelling  of  the 
tubular  epithelium.    In  some  of  the  tubes  the  epithelium  has  fallen  out  during  the 

preparation  of  the  section.     X  200. 


with  the  exception  of  some  swelling  and  desquamation  of  the  tubular 
epithelium,  no  further  alterations  take  place  in  the  kidney. 

In  other  cases  the  process  is  less  intense,  the  vascular  phenomena 
are  much  le.ss  marked,  and  the  principal  changes  take  place  in  the 
tubular  epithelium.  The  epithelial  elements  become  swollen  and 
granular.  (Fig.  87.)  The  granules,  which  are  often  so  numerous  as 
to  occlude  the  nucleus  of  the  cell,  are  soluble  in  acetic  acid,  and  thus 
differ  from  molecular  fat.  This  is  the  condition  known  as  "  cloudy 
swelling."  Smaller  cells  are  also  often  seen  within  the  tubes,  and 
these  -have  been  supposed  to  be  the  products  of  epithelial  prolifera- 
tion.    It  is  probable  that  some  of  them  are  thus  produced,  although 
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the  majority  must  be  regarded  as  having  escaped  from  the  vessels. 
Owing  to  these  changes,  the  tubes  become  distended  with  cellular 
elements.     (Fig.  88.) 

In  addition  to  the  cell-forms,  many  of  the  tubes  also  contain  hya- 
line cylinders,  which  are  commonly  regarded  as 
consisting  of  coagulated  substances  which  have  ^^' 

escaped  from  the  vessels.     By  many  patholo-  ,  ^ 

gists,  however,  this  hyaline  material  is  supposed  J 

to  be  the  product  of  a  mucoid  metamorphosis 
of  the  epithelium.      The  cell-forms  contained 
within  the  tubes  adhere  to   this  hyaline  sub- 
stance, and  some  of  them  are  washed  away  and  ;    w 
appear  in  the  urine  as  "epithelial  casts."                                   ^ 

The  alterations  which  these  chansres  produce      „ ,  ,  „  ,T.       '„.   , 

Y        -■•  Tubal   Nephritis— a   Single 

in  the  physical  characters  of  the  kidneys  vary  urine-Tube.  showing  the  ac- 
accordiug  to  the  preponderance  of  the  hyper-  ™hf  Iv'spubJlTi  Ten" 
semia  or  of  the  epithelial  growth.     The  organs  which  have  escaped  is  seen 

T  •111-  1     •  •  1     the  granular  condition  of  the 

are  always  considerably  increased  m  size,  and  protoplasm,  x  200. 
more  or  less  abnormally  vascular.  The  capsule 
separates  readily,  exposing  a  perfectly  smooth  but  vascular  surface. 
The  consistence  is  diminished,  the  tissue'  breaking  with  a  soft  friable 
fracture.  On  section,  the  increase  in  the  size  of  the  organ  is  seen 
to  be  principally  due  to  the  increased  thickness  of  the  cortex.  This 
is  either  of  a  reddish-brown,  or  of  an  opaque  white  or  pale  bufp 
color;  these  differences  depending  upon  the  relative  proportion  of 
blood  and  of  accumulated  epithelial  elements.  Although  in  the 
earliest  stage  of  the  most  acute  forms  of  the  disease  the  color  is  redder 
than  natural,  it  usually  soon  becomes  pale  and  opaque.  This  is 
owing  to  the  swelling  of  the  epithelial  elements  and  to  their  accumu- 
lation in  the  cortical  tubes.  The  blood  becomes  expressed  from  the 
intertubular  vessels,  and  hence  the  increased  vascularity  is  most 
evident  in  the  Malpighian  corpuscles,  beneath  the  capsule,  and  in  the 
pyramidal  portion  of  the  organ.  The  Malpighian  corpuscles  stand 
out  as  prominent  red  points,  and  the  pyramidal  cones  are  of  a  deep 
red  color,  thus  contrasting  strongly  with  the  pale  opaque  cortex. 

The  termination  of  the  process  varies.  The  increased  vascularity 
and  epithelial  growth  may,  as  already  stated,  subside,  and  the  newly- 
formed  elements  passing  away  in  the  urine,  the  organ  gradually  re- 
turn to  its  normal  condition.  This  is  a  common  termination  wdien 
the  inflammation  is  the  result  of  scarlet  fever.     In  other  cases  the  dis- 
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ease  continues;  and  although  the  vascularity  diminishes,  the  vitality  of 
the  epithelial  elements  becomes  so  much  impaired  that  they  undergo 
retrogressive  changes.  The  cells  then  continue  to  come  away  with 
the  urine,  adherent  to  the  casts,  but,  instead  of  presenting  the  swelled 
granular  appearance  as  in  the  earlier  stage  of  the  disease,  they  contain 
molecular  fat.  This  fat  gradually  increases  in  amount  as  the  degen- 
eration proceeds,  until  ultimately  the  cells  are  destroyed  and  it  appears 
as  free  molecules  and  granules  on  the  tube-casts. 

This  fatty  degeneration  of  the  epithelium  is  attended  by  corre- 
sponding changes  in  the  appearance  of  the  organ.  The  redness 
diminishes,  and  the  Malpighian  corpuscles  are  less  prominent.  The 
enlarged  cortex  presents  a  uniform  yellowish  tinge,  studded  with 
minute  yellowish-white  streaks.  This  is  owing  to  the  presence  of  fat 
in  the  tubes  of  the  cortex.  This  fatty  stage,  if  only  slightly  advanced, 
may  undoubtedly  pass  off.  The  degenerated  cells  are  carried  away 
by  the  urine,  from  those  which  remain  in  the  tubes  the  fat  is  prob- 
ably partially  absorbed,  the  retrograde  process  gradually  ceases,  and 
the  organ  returns  to  nearly  its  normal  size  and  condition.  In  other 
cases  the  degeneration  continues,  and  owing  to  the  loss  of  epithelium 
the  kidney  becomes  somewhat  diminished  in  size.  This  atrophy, 
however,  I  believe  rarely  occurs  without  changes  in  the  intertubular 
connective  tissue. 

When  the  inflammatory  process  is  of  longer  duration,  or  when  the 
kidneys  are  the  seats  of  repeated  attacks  of  inflammation,  the  inter- 
tubular connective  tissue  usually  becomes  involved.  This  tissue  be- 
comes infiltrated  with  small  cells  which  ultimately  tend  to  form  a 
fibrillated  structure.  The  new  intertubular  growth  may  gradually 
increase,  and  so  lead  to  more  or  less  irregular  atrophy  of  the  organ, 
such  as  will  be  described  as  occurring  in  interstitial  nephritis.  In 
other  cases  death  ensues  before  any  marked  atrophy  has  taken  place, 
and  thus  the  organ  may  remain  smooth  and  large  to  the  termination 
of  the  disease.  The  intertubular  growth  is  sometimes  found  thickly 
studded  with  fatty  granules. 

Interstitial   Nephritis. 

Interstitial  nephritis,  or,  as  it  is  sometimes  called,  granular  degen- 
eration of  the  kidney,  occurs  most  frequently  in  the  condition  known 
as  chronic  Bright's  disease.  The  process  is  usually  chronic  in  its 
course,  and  is  characterized,  like  the  corresponding  one  in  the  liver. 
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by  a  gradual  increase  of  the  connective  tissue  of  the  organ,  and  by 
atrophy  of  the  tubal  structures.  Sometimes,  as  has  been  seen,  this  is 
merely  an  advanced  stage  of  tubal  nephritis.  More  commonly,  how- 
ever, the  process  appears  to  be  chronic  from  its  commencement,  and 
not  to  be  preceded  by  any  marked  vascular  phenomena  or  by  any 
active  changes  in  the  tubular  epithelium. 

The  first  change  in  the  kidney  appears  to  consist  in  a  cellular  in- 
filtration of  the  intertubular  connective  tissue.  In  the  earliest  stages 
of  the  process  this  tissue  becomes  infiltrated  with  young  cells.  (Fig. 
89.)     If  the  growth  is  very  rapid,  these  may  be  exceedingly  numer- 

FiG   89. 


Interstitial  Nephritis.  The  earlier  stage  of  the  process.  Showing  the  cellular  infiltra- 
tion of  the  intertubular  connective  tissue.  The  epithelium  has  fallen  out  of  some  of 
the  tubes  during  the  preparation  of  the  section.     X  200. 


ous,  and  the  intercellular  substance  soft  and  amorphous.  More  com- 
monly, however,  the  process  is  much  less  acute  and  the  cells  less 
numerous,  and  the  new  tissue  is  more  or  less  developed  into  a  fibril- 
lated  structure.  This  is  the  condition  in  which  it  is  usually  met 
with.  These  changes  are  almost  entirely  limited  to  the  cortical  por- 
tion of  the  kidney,  and  although  here  they  are  more  or  less  general, 
the  new  growth  is  more  abundant  in  some  parts  than  in  others,  being 
usually  most  so  around  the  Malpighian  bodies  and  in  the  neighbor- 
hood of  the  capsule,  with  which  it  is  closely  united.  In  this  stage 
the  tubes  and  their  epithelium  are  unaffected. 

In  this  early  stage,  if  the  process  be  acute,  the  kidney  is  somewhat 
increased  in  size,  the  capsule  usually  separates  less  readily  than  in 
health,  and  the  surface  of  the  organ  is  slightly  granular.    On  section, 
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the  cortical  substance  is  in  some  cases  paler,  in  others  redder  than 
natural.  The  cut  surface  also  looks  obscurely  granular.  The  Mal- 
pighian  bodies  stand  out  as  red  points,  and  the  bases  of  the  pyramids 
and  surface  of  the  organ  are  frequently  hypersemic.  The  consistence 
of  the  organ  is  usually  slightly  denser  and  tougher  than  natural. 
This,  however,  will  vary  with  the  character  of  the  new  tissue,  as  will 
also  the  increase  in  size  and  the  irregularity  of  the  surface.  If  the 
new  tissue  is  slowly  developed,  the  size  will  be  but  little  increased, 
whereas  the  increase  in  consistence  and  the  granular  condition  will  be 
more  marked.  If,  on  the  other  hand,  the  process  be  more  acute,  and 
the  cellular  infiltration  more  abundant,  there  will  be  a  greater  increase 
in  the  size,  the  granular  character  will  be  slight,  and  the  consistence 
may  be  even  softer  than  natural. 

The  second  stage  in  the  process  is  characterized  by  the  atrophy  of 
the  tubular  structures.     This  is  mainly  owing  to  the  pressure  exer- 

FiG.  90. 


Interslitial  Xe^/Iiritis.    An  advanced  stage  of  the  process.    Showing  the  intertubular 
tissue  with  the  granular  and  fatty  debris  which  result  from  the  degeneration.    X  100. 

cised  by  the  intertubular  growth,  and  to  the  cicatricial  contraction 
which  it  often  undergoes.  The  atrophy  consequently  is  not  uniform, 
])ut  is  more  marked  in  some  parts  than  in  others.  The  tubes  are  now 
found  in  many  parts  diminished  in  size,  or  completely  obliterated; 
whilst  in  others  tliey  are  irregularly  dilated,  and  filled  with  degen- 
erated epithelial  products.  Their  walls  are  usually  thickened.  As 
the  atrophy  proceeds,  the  intertubular  tissue  thus  becomes  mingled 
with  the  granular  and  fatty  debris  which  results  from  the  retrograde 
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process.  (Fig.  90.)  The  Malpio-hian  bodies  become  approximated, 
and  the  secreting  structure  tliroughout  large  tracts  of  the  kidney  is 
destroyed.  (Fig.  91.)  The  irregular  pressure  exercised  by  the  new 
growth  also  gives  rise  to  the  formation  of  cysts.     These  originate 

Fig.  91. 


Inlerstitial  Nephritis.  A  very  advanced  stage  of  the  process.  Showing  the  large 
amount  of  tissue  between  the  tubes  of  the  cortex,  and  the  extensive  atrophj'  of  tlie 
tubes.  The  degenei-ated  epithelium  whioh  was  contained  in  some  of  the  tubes  has 
fallen  out  in  the  preparation  of  the  section.    X  50. 

partly  in  the  Malpighian  capsules,  and  partly  in  the  uriue-tubes- 
tlie  latter  becoming  irregularly  dilated. 

Fig.  92. 


Arteries  from  Kidney  in  advanced  Chronic  BrighVs  Disease,  a.  Longitudinal  section, 
showing  the  great  thickening  of  the  internal  longitudinal  and  external  circular  muscu- 
lar coat,  also  of  the  outer  fibrous  coat.  b.  Transverse  section  of  another  vessel  less 
diseased.  Here  is  seen  the  thickening  of  the  circular  muscular  and  external  fibrous 
coat.     X  200. 

The  small  arteries  of  the  kidney  also  undergo  important  altera- 
tions.    These  were  first  described  by  Dr.  Johnson.     Dr.  Johnson 
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states  that  the  walls  of  these  vessels  are  thickened,  owing  to  hyper- 
trophy of  their  longitudinal  and  circular  muscular  fibres.  This 
change  is  well  represented  in  the  accompanying  drawing.  (Fig.  92.) 
Both  the  internal  longitudinal  and  the  external  circular  muscular 
fibres  are  considerably  increased.  The  external  fibrous  coat  of  the 
vessel  is  also  thickened,  and  it  appears  to  be  continuous  with  the  new 
intertubular  tissue.  This  thickening  of  the  external  coat  has  been 
especially  insisted  upon  by  Sir  W.  Gull  and  Dr.  Sutton.  I  have 
usually  found  it  associated  with  the  muscular  hypertrophy,  although 
the  latter  is  undoubtedly  the  most  prominent  structural  change. 

In  this  more  advanced  stage  of  the  disease  the  kidney  is  dimin- 
ished in  size.  Its  surface  is  more  granular,  the  capsule  more  thick- 
ened and  adherent,  and  it  cannot  be  removed  without  tearing  the 
kidney-substance.  The  superficial  vessels  are  seen  unduly  marked 
in  the  depressions  between  the  granulations.  The  cortex  is  tough 
and  fibrous,  of  a  yellowish-gray  or  bufP  color,  mottled  with  yellow 
streaks  and  patches;  and  usually  numerous  small  cysts  are  distrib- 
uted throughout  it.  Calcareous  deposits  are  also  often  seen  as  white 
streaks  between  the  tubes  of  the  pyramids. 


CHAPTER  XXXIX. 

INFLAMMATION   OF   THE   BRAIN   AND    SPINAL    CORD. 

Inflammatory  processes  in  the  nervous  centres  are  probably  nuich 
less  frequent  than  was  formerly  supposed.  Many  of  those  morbid 
changes  in  the  brain  and  spinal  cord  which  are  attended  by  softening, 
and  which  were  at  one  time  regarded  as  the  result  of  inflammation, 
are  now  known  to  owe  their  origin  to  simple  interference  with  the 
vascular  supply,  such  as  results  from  thrombosis,  embolism,  or  de- 
generative changes  in  the  walls  of  the  blood-vessels.  (See  "Fatty 
Degeneration  of  the  Brain.") 

The  irritation  which  determines  the  occurrence  of  acute  inflamma- 
tions in  the  brain  or  cord  is  most  frequently  some  external  violence 
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— a  blow,  simple  concussion,  or  fracture  of  the  osseous  framework. 
In  other  cases  it  is  diseased  bone,  as  in  the  inflammation  of  the  brain 
which  so  often  results  from  disease  of  the  petrous  portion  of  the  tem- 
poral bone.  Lastly,  in  a  comparatively  few  number  of  cases  these 
inflammations  are  pysemic. 

The  inflammatory  process  is  almost  invariably  limited  to  small 
portions  of  the  cerebral  or  spinal  substance.  The  earliest  change 
consists  in  a  more  or  less  intense  and  localized  hypersemia,  which  is 
frequently  attended  by  rupture  and  minute  extravasations  of  blood. 
The  nervous  tissue  then  becomes  infiltrated  with  young  cells  and  con- 
siderably softened,  and  it  presents  a  uniform  red  or  mottled  color. 
This  red  softened  tissue  gradually  acquires  a  brownish  or  brownish- 
yellow  color,  owing  to  changes  in  the  haemoglobin.  The  nerve-fibres 
become  disintegrated,  and  the  nerve-cells  and  cells  of  the  neuroglia 
undergo  fatty  degeneration,  thus  forming  the  so-called  "inflamma- 
tory" or  "exudation  corpuscles."     (See  Fig.  10.) 

In  many  cases  the  accumulation  of  young  cells  is  sufficient  to  give 
rise  to  the  formation  of  an  abscess,  and  a  yellowish  or  reddish  puri- 
form  liquid  gradually  takes  the  place  of  the  original  softened  mass. 
The  tissue  surrounding  the  abscess  is  also  hypersemic,  softened,  and 
infiltrated  with  cells.  The  cellular  infiltration  may  gradually  extend, 
and  thus  the  abscess  increase  in  size  until  it  opens  either  externally 
or  into  the  ventricles.  In  other  cases  the  abscess  becomes  limited 
and  encapsuled  by  the  formation  of  connective  tissue  from  the  neu- 
roglia, and  this  tissue  often  forms  a  delicate  network  traversing  the 
cavity.  When  the  products  of  these  acute  inflammations  have  thus 
become  encapsuled  they  may  gradually  dry  up  into  caseous  or  cal- 
careous masses,  or  the  absorption  may  be  more  complete,  so  as  to  leave 
little  more  than  a  cicatrix.  Respecting  the  source  from  which  the 
young  cells  are  derived,  they  are  probably  almost  entirely  emigrants, 
although  they  are  possibly  also  partly  the  offspring  of  the  cells  of  the 
neuroglia.  The  nerve-cells  themselves  appear  to  undergo  no  active 
changes  in  inflammation. 

Suppurative  inflammations  are  much  more  common  in  the  brain 
than  in  the  spinal  cord.  In  the  latter  the  inflammatory  process  is 
rarely  of  sufficient  intensity  to  produce  abscess;  it  causes  merely 
softening  of  the  nervous  tissue  (myelitis). 

Inflammatory  Softening  of  the  Brain  and  Cord. — Con- 
ditions of  softening  of  the  cerebral  or  spinal  substance  resulting  from 
inflammation,  other  than  those  which  have  been  above  described, 
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probably  rarely,  if  ever,  occur  as  primary  lesions.  Most  varieties 
of  softening  which  Avere  formerly  described  as  inflammatory — either 
from  the  red  color  of  the  softened  tissue  or  from  the  acuteness  of 
the  process — result,  as  already  stated,  from  thrombosis  or  embolism 
(see  "Embolism  in  the  Brain"),  or  are  simply  passive  degenerative 
changes  in  which  more  or  less  extravasation  of  blood  has  taken  place 
into  the  softened  tissue.  (See  "Fatty  Degeneration  of  the  Brain.") 
Inflammation  and  consequent  softening  of  the  nervous  tissue,  how- 
ever, by  no  means  unfrequently  occurs  as  a  secondary  process.  It 
takes  place  especially  around  clots  of  blood  or  other  morbid  products 
within  the  brain  or  spinal  cord,  and  results  from  the  injurious  in- 
fluence which  these  substances  exercise  upon  the  immediately  adjacent 
structures.  Such  a  result  is  not  unfrequent  in  cases  of  cerebral  hem- 
orrhage. The  nerve-tissue  immediately  surrounding  the  clot  becomes 
the  seat  of  an  inflammatory  process,  and  it  is  found  after  death  soft- 
ened, hypersemic,  and  infiltrated  with  young  cells.  Inflammation 
of  the  superficial  portions  of  the  cerebral  and  spina  Isubstance  also 
occurs  as  the  result  of  meningitis. 


Sclerosis   of  the   Brain   and  Spinal   Cord. 

The  term  "sclerosis"  is  applied  to  certain  changes  in  the  nervous 

centres  which  are  characterized  by  an  increase  of  the  connective  tissue 

(neuroglia),  and  by  atrophy  and  disintegration  of  the  proper  nervous 

elements.     The  afl'ected  portions  are,  for  the  most  part,  increased  in 

consistence ;  sometimes,  however,  they  are  softer  than  natural.    They 

are  usually  of  a  grayish  color ;  hence  the 

change  has  been  called  "gray  degeuera- 

('  tion." 

>;).  Respecting  the  nature  of  the  change,  it 

{:|        is  probably  in  many  cases  the  result  of  a 

^        chronic    inflammatory    process,    the    new 

J|        growth  of  connective  tissue  leading  to  the 

"'"  "  *''         destruction  of  the  nerve-elements.   In  other 

ScUrosiBoff^,,;,..!,-:.:!.  From  a    ^^        howcvcr,  the  atrophv  of  the  nerve- 

case  of  Progressive  Jlusciilur  Atro-         _         '  '  . 

phy.  A  transverse  section.  Show-     tissuc  appcars  to  prcccdc  the  interstitial  in- 

ing  the  new  tissue  between  the  cut  ^j^^^  ^j^^  ^^  ^^.^^^Ij    ^,^^^1^^^   1^^ 

ends  of  the  nerve-filires.     X  200.  '  i 

regarded  as  a  passive  degeneration. 
When  the  diseased  portions  of  the  brain  and  cord  are  examined 
microscopically,  the  cut  ends  of  the  nerve-fibres  are  seen  in  trans- 
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verse  sections  to  be  separated  by  a  granular,  finely  nucleated,  and 
often  partially  fibril  lated  tissue,  which  evidently  originates  from  the 
neuroglia  (Fig.  93).  The  nerve-fibres  themselves  are  atrophied,  and 
more  or  less  fatty  d6bris  is  found  in  the  altered  tissue.  In  many 
cases  the  nucleated  character  of  the  interstitial  growth  is  wanting. 
The  walls  of  the  blood-vessels  are  also  stated  to  be  thickened,  and 
their  nuclei  to  be  increased. 

Sclerosis  is  much  more  common  in  the  spinal  cord  than  in  the 
brain.  In  the  latter  it  occurs  most  frequently  as  small  patches  of 
induration  limited  to  certain  portions  of  the  brain.  These  must  be 
distinguished  from  the  cicatrices  left  after  the  absorption  of  blood  or 
of  inflammatory  products.  Sclerosis  of  the  cord  may  in  the  same 
way  be  localized  and  more  or  less  disseminated ;  more  commonly, 
however,  it  implicates  only  particular  nervous  tracts.  It  occurs  thus 
especially  in  the  posterior  columns  of  the  cord  in  locomotor  ataxy. 


CHAPTER   XL. 


INFLAMMATION   OF    THE    LUNGS. 


In  the  lungs,  inflammatory  processes  comprise  the  three  folloAving 
varieties : — Croupous,  catarrhal,  and  interstitial  pneumonia.  Of  these, 
the  former  occurs  as  an  independent  affection,  whereas  the  two  latter 
are  usually  the  result  of  some  antecedent  bronchial  or  pulmonary 
inflammation. 

Croupous   Pneumonia. 

Croupous,  exudative,  or  lobar  pneumonia  is  characterized  by  in- 
tense inflammatory  hypersemia  and  by  the  exudation  of  a  large 
amount  of  coagulable  material  into  the  pulmonary  tissue.  It  is 
termed  "  croupous"  because,  like  the  croupous  inflammation  of  mucous 
membranes,  the  exuded  liquids  contain  a  large  quantity  of  fibrino- 
genous  substance.  This  form  of  pneumonia  almost  invariably  affects 
an  extensive  portion  of  the  lung,  hence  the  term  "  lobar"  which  is 
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applied  to  it.  The  process  is  commonly  desci'ibed  as  consisting  of 
three  stages — 1st,  that  of  engorgement ;  2d,  that  of  red  hepatization ; 
and  3d,  that  of  gray  hepatization. 

In  the  first  stage,  that  of  engorgement,  the  hing  becomes  exceed- 
ingly vascular,  the  changes  in  the  blood-vessels  and  circulation  being 
such  as  have  been  already  described  as  characteristic  of  inflammation. 
The  organ  is  of  a  dark  red  color,  its  specific  gravity  and  absolute 
weight  are  increased,  its  elasticity  is  diminished,  it  is  less  crepitant 
than  natural,  and  pits  upon  pressure.  Its  cut  surface  yields  a  red- 
dish, frothy,  tenacious  liquid. 

Fig.  94. 
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Odtporis  Pneumonia — Red  Hepatization.  Showing  the  fibrinous  coagulum  in  one  of 
the  pulmonary  alveoli,  enclosing  within  its  meshes  numerous  leucocytes,  which  are 
already  commencing  to  undergo  fatty  metamorphosis.  A  few  leucocytes  are  also  seen 
on  the  alveolar  walls,  and  the  alveolar  epithelium  is  swollen  and  granular.    X  200. 


In  the  second  stage,  that  of  red  hepatization,  there  is  an  exudation 
of  liquor  sanguinis  and  migration  of  blood-corpuscles  into  the  pul- 
monary tissue.      Some  of  the  vessels  may  also  rupture,  and  thus 
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small  extravasations  occur.  The  exuded  liquids  coagulate  within 
the  air-vesicles  and  in  the  interstices  of  the  interlobular  tissue,  the 
coagulum  enclosing  numerous  white  and  some  red  blood-corpuscles. 
(Fig.  94.)  The  lung  is  now  much  heavier  than  in  the  preceding  stage. 
It  contains  but  little  or  no  air,  usually  sinks  in  water,  and  cannot  be 
artificially  inflated.  It  does  not  crepitate  under  the  fingers,  but  is 
remarkably  friable,  breaking  down  readily  with  a  soft  granular  frac- 
ture. The  cut  surface  is  of  a  dark  reddish-brown  color,  and  it  pre- 
sents a  granular  appearance,  the  granules  being  the  plugs  of  fibrinous 
coagulum  contained  in  the  air-vesicles.  These  granules  also  some- 
times give  to  the  reddish-brown  organ  a  peculiar  gray  mottling. 
Throughout  this  stage  there  appears  to  be  but  little  alteration  either 
in  the  alveolar  walls  or  in  the  alveolar  epithelium.  On  the  former 
are  often  seen  a  few  leucocytes,  and  the  latter  may  be  somewhat 
swollen  and  granular.     (Fig.  94.) 

The  third  stage,  that  of  gray  hepatization,  is  characterized  by  a 
continuance  in  the  emigration  of  leucocytes,  and  by  cell-proliferation. 
The  white  blood-corjDuscles  continue  to  escape  from  the  vessels,  and 
thus  their  number  within  the  alveoli  gradually  increases.  The  epi- 
thelial cells  lining  the  alveolar  walls,  which  were  only  swollen  and 
granular  in  the  earlier  stage  of  the  process,  now  undergo  more  active 
changes.  Their  nuclei  enlarge  and  multiply,  and  ultimately  numer- 
ous new  cells  are  produced.  The  pulmonary  alveoli  thus  become 
completely  filled  with  young  cell-forms,  so  that  the  fibrinous  exuda- 
tion is  no  longer  visible  as  an  independent  material,  as  it  is  in  the 
stage  of  red  hepatization.  (See  Fig.  94.)  These  cells  rapidly  undergo 
retrogressive  fatty  changes,  so  that,  as  usually  seen,  the  alveoli  are 
filled  with  granular  elements,  w^hich  in  many  parts  have  lost  their 
distinctive  outlines.  (Fig.  95.)  The  weight,  density,  and  friability 
of  the  lung  now  become  even  greater  than  in  the  stage  of  red  hepati- 
zation, although  the  granular  aspect  of  the  cut  surface  is  much  less 
marked.  The  tissue  is  now  quite  soft  and  pulpy,  and  a  puriform 
liquid,  exudes  from  its  cut  surface.  The  most  prominent  feature, 
however,  is  the  alteration  which  takes  place  in  the  color  of  the  organ. 
This  gradually  changes  from  a  dark  reddish-brown  to  a  gray  or  yel- 
lowish-white. This  is  owing  partly  to  the  pressure  exercised  upon 
the  blood-vessels  by  the  exuded  substances  and  newly-formed  cells, 
and  partly  to  the  fatty  degeneration  which  the  latter  have  undergone. 

Such  are  the  characteristic  changes  which  occur  in  croupous  pneu- 
monia.    In  those  very  numerous  cases,  however,  in  which  the  pneu- 
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monia  is  secondary  to  some  other  disease,  or  occurs  in  debilitated 
subjects,  the  changes  in  the  lung  may  present  some  deviations  from 
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Croupous  Pneumonia — Gray  Hepatization.  Showing  the  large  accumulation  of  cellu- 
lar elements  within  one  of  the  pulmonary  alveoli,  which  in  some  parts  have  undergone 
such  extensive  fatty  degeneration  that  their  distinctive  outlines  are  no  longer  visible. 
X  200. 

those  which  have  been  above  described.  In  these  secondary  pneu- 
monias the  exuded  substances  are  often  less  abundant  and  less  coagu- 
lable,  and  consequently  the  weight  of  the  lung  is  much  less  increased. 
The  organ  is  also  less  dense  and  friable  than  when  the  process  occurs 
in  a  healthy  person.  The  existence  of  much  congestion  and  oedema 
of  the  pulmonary  tissue,  such  as  is  so  common  as  a  result  of  gravita- 
tion in  conditions  of  asthenia,  also  modifies  the  physical  conditions 
produced  by  the  pneumonic  process  (hypostatic  pneumonia).  Not 
only  are  these  secondary  pneumonias  often  characterized  by  the 
exuded  liquids  being  less  coagulable  than  are  those  resulting  from 
primary  inflammations,  but  the  emigration  of  leucocytes  is  usually 
less  abundant,  and  the  proliferation  of  the  alveolar  epithelium  con- 
stitutes a  more  prominent  part  of  the  process,  so  that  a  greater  pro- 
portion of  large  nucleated  cell-forms  are  found  within  the  pulmonary 
alveoli. 

The   pneumonic    jDrocess   may  terminate   in   the   four   following 
ways :— 


CROUPOUS     PNEUMONIA.  257 

1st.  In  Resolution. — The  gradual  return  of  the  h;ng  to  its  normal 
condition  is  much  the  most  frequent  termination  of  croupous  pneu- 
monia. The  coagulated  materials  liquefy,  the  young  cells  entangled 
in  them  undergo  complete  fatty  degeneration  and  disintegration,  and 
thus  the  inflammatory  products  become  so  altered  that  they  can  be 
removed  by  absorption.  Granular  pigment  is  also  mixed  with  the 
softened  matters  and  appears  in  the  expectoration.  This  is  probably 
partly  derived  from  the  extravasated  blood,  and  is  ]->artly  that  which 
normally  exists  in  the  interlobular  connective  tissue.  Where  this 
process  of  liquefaction  and  disintegration  is  taking  place  in  the  lung^ 
the  granular  appearance  of  its  cut  surface  is  completely  lost.  It  is 
of  a  yellowish-gray  color,  and  a  tenacious  puriform  liquid  can  be 
expressed  from  its  substance.  As  the  softened  matters  become 
absorbed,  the  circulation  is  gradually  restored,  and  the  organ  ulti- 
mately attains  its  normal  characters. 

2d.  In  Abscess. — The  formation  of  an  abscess  is  a  very  rare  result 
of  simple  pneumonia.  It  may,  however,  take  place  if  the  emi- 
gration of  blood-corpuscles  is  very  abundant.  The  pus  is  always 
mixed  with  broken-down  pulmonary  tissue.  It  is  when  pneumonic 
processes  are  induced  by  septic  matters  and  are  thus  disseminated,  as 
in  pyaemia,  that  the  formation  of  abscess  usually  occurs.  The  pyse- 
mic  abscess  in  the  lungs,  like  that  in  other  organs,  is  characterized  by 
the  zone  of  hypersemic  tissue  which  surrounds  it.    (See  "  Pyaemia.") 

3d.  In  Gangrene. — Almost  as  rare  as  the  preceding  is  the  occur- 
rence of  gangrene.  Two  conditions  appear  to  be  principally  con- 
cerned in  bringing  about  this  result : — one  is  the  interference  with 
the  supply  of  blood  by  the  extensive  formation  of  coagula  in  the 
pulmonary  and  bronchial  vessels,  together  with  considerable  hemor- 
rhage into  the  pulmonary  tissue;  the  other  is  the  contact  of  putrid 
substances  with  the  pneumonic  lung, — as  the  putrid  secretion  in  a 
dilated  bronchus. 

4th.  In  Chronie  Pneumonia. — If  the  inflammatory  process  does 
not  subside  and  the  exuded  substances  are  not  absorbed,  the  alveolar 
walls  gradually  become  involved.  These  become  thickened  by  a  new 
growth  of  fibro-nucleated  tissue,  and  thus  is  produced  more  or  less 
fibroid  induration  of  the  organ.  (See  "Interstitial  Pneumonia.") 
This  termination  of  croupous  pneumonia  is  comparatively  rare. 

Croupous  pneumonia  plays  a  prominent  j^art  in  many  cases  of 
pulmonary  phthisis.     (See  "  Pulmonary  Phthisis.") 

17 
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Catarrhal   Pneumonia. 

Catarrhal,  lobular,  or  6?"OW67io-pneumonia  rarely  occurs  as  an  inde- 
pendent affection,  but  is  very  constantly  preceded  by  catarrhal  changes 
in  the  mucous  membrane  of  the  smaller  bronchi.  It  is  an  inflamma- 
tory process  of  less  intensity  than  the  preceding,  and  differs  from  it 
in  there  being  but  little  or  no  exudation  of  coagulable  material,  the 
process  being  characterized  for  the  most  part  by  proliferation  of  the 
alveolar  epithelium.  It  thus  somewhat  resembles  catarrhal  inflam- 
mation of  mucous  membranes :  hence  the  term  "  catarrhal"  which 
is  applied  to  it.  This  form  of  pneumonia  is  almost  invariably  at  its 
commencement  limited  to  the  lobules  or  groups  of  lobules  in  connec- 
tion with  certain  bronchial  tubes,  and  it  does  not,  like  the  croupous 
variety,  involve  simultaneously  large  tracts  of  pulmonary  substance. 
It  is  consequently  also  known  as  lobular  or  6ronc/io-pneumonia. 

The  conditions,  however,  to  which  the  terms  catarrhal  or  broncho- 
pneumonia are  applied  vary.  In  those  forms  of  the  disease  which 
occur  so  frequently  in  children  as  a  sequel  of  capillary  bronchitis, 
especially  when  this  is  a  complication  of  measles  or  hooping-cough, 
I  must  state,  in  partial  agreement  with  Professor  Buhl,  that  the 
nodules  of  pulmonary  consolidation  frequently  consist  in  the  main 
of  inhaled  bronchial  secretion,  and  to  many  of  these  cases  the  term 
"  pneumonia"  is  not  strictly  applicable. 

When  the  lungs  in  these  cases  are  examined  after  death,  small 
yellowish  or  reddish-gray  ill-defined  patches  of  consolidation  are 
seen  scattered  through  their  substance,  more  especially  in  their  infe- 
rior and  j)osterior  portions.  These  patches  are  smooth,  very  faintly 
granular,  dry,  and  project  slightly  above  the  cut  surface  of  the  organ. 
The  lung-tissue  around  them  is  variously  altered  by  congestion, 
oedema,  collapse,  and  emphysema;  so  that  patches  of  dark  reddish 
collapse  and  of  pale  emphysematous  tissue  are  intermingled  with 
the  consolidated  portions.  In  some  parts  the  "pneumonic"  patches 
have  evidently  coalesced  and  so  formed  large  tracts  of  grayish-yellow 
consolidation. 

When  the  lungs  are  examined  microscopically,  most  of  the  con- 
solidated portions  are  seen  to  present  the  appearance  well  shown  in 
the  accompanying  figure  (Fig.  96.)  The  alveoli  in  small  areas  of 
the  lung  arc  stutted  with  small  cells  and  amorphous  or  faintly  gran- 
ular material.     Some  of  the  cells  resemble  leucocytes.     Others  are 
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somewhat  larger,  and   there  are  also  a  few   large  elements  which 
resemble  the  alveolar  epithelium.     The  alveolar  walls  are  unaltered, 

Fig.  96. 
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Broncho-Pneumonia.  From  a  child,  aged  four,  with  capillary  bronchitis.  A  section 
of  one  of  the  p;itches  of  consolidation  Showing  the  stuflfing  of  the  alveoli  with  in- 
haled bronchial  secretion.     X  2C0. 

and  the  alveolar  epithelium  can  often  be  seen  somewhat  swollen  and 
granular,  either  adherent  or  loosened  from  its  attachment.  The  char- 
acter of  the  material  which  fills  the  air-vesicles  in  most  of  the  patches 
is  precisely  similar  to  that  contained  in  the  smaller  bronchi,  and  it 
is  evidently  the  richly  cellular  bronchial  secretion  which  has  been 
inhaled.  In  other  portions  of  the  lung,  however,  large  nucleated 
cell-forms  may  constitute  a  much  more  prominent  feature  in  the 
constitution  of  the  patches,  and  it  is  evident  that  there  has  been  more 
or  less  epithelial  proliferation.  (See  Fig.  97.)  It  is  this  epithelial 
proliferation  which  must  be  regarded  as  the  only  strictly  pneumonic 
part  of  the  process,  and  it  would  appear  to  be  determined  either  by 
the  irritation  of  the  retained  secretion,  or  by  the  direct  extension  of 
the  inflammation  from  the  bronchi  to  the  air-vesicles.  Its  occurrence 
is  probably  also  greatly  favored  by  collapse  of  the  lung-tissue. 

This  disease  frequently  terminates  in  death,  but  the  patient  may 
recover  and  the  contents  of  the  alveoli  be  removed  by  expectoration 
and  absorption.  If  the  removal  is  incomplete,  the  retained  substances 
produce  more  or  less  inflammatory  thickening  of  the  bronchial  and 
alveolar  walls,  and  a  caseous  nodule  may  be  produced  which  is  en- 
capsuled  by  fibrous  tissue.  In  other  cases  the  inflammatory  process 
continues,  the  consolidated  tissue  becomes  caseous  and  disintegrates, 
and  phthisis  results.     This,  however,  in  the  absence  of  a  marked 
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predisposition  to  phthisis  is  not  very  common.  (See  "Pulmonary 
Phthisis.") 

In  addition  to  the  disease  above  described,  in  which  inhaled  bron- 
chial secretion  constitutes  such  an  important  element  in  the  produc- 
tion of  the  pulmonary  consolidation,  we  meet  with  a  more  strictly 
catarrhal  pneumonic  process.  This  often  occurs  in  lungs  which  have 
become  collajosed.  Pulmonary  collapse,  whether  it  be  due  to  bron- 
chial obstruction  or  to  diminished  respiratory  power,  is  followed  by 
congestion  and  oedema  of  the  collapsed  alveoli,  and  the  local  conges- 
tion appears  to  be  especially  favorable  to  the  catarrhal  process.  Such 
collapse  is  common  in  rickety  children  who  are  the  subjects  of  bron- 
chitis or  hooping-cough.  The  alveolar  epithelium  in  the  bluish-red, 
congested,  oedematous  and  collapsed  portions  of  the  lung  proliferates, 
giving  rise  to  a  dark  reddish-gray  friable  consolidation.  This  con- 
solidation may  be  limited  to  small  portions  of  the  collapsed  tissue, 
or  involve  the  greater  part  of  the  lung. 

An  uncomplicated  catarrhal   process  often   occurs  in   pulmonary 

phthisis.     The  alveoli  are  found 
Fig.  97.  ...  i  i 

,  «  contammg  numerous  large  sphe- 


roi 


dal  elements,  which  usually 


possess  one,  sometimes  two   or 

/-  ?  three  bright  nuclei.     (Fig.  97.) 

^^^  These    cells   are    evidently  the 

r^jg^,      offspring   of    the   alveolar   epi- 

■'■■',"  Z'^'      thelium.    Associated  with  them 

;  may  be  a  few  leucocytes.     This 

process  will  be  more  fully  de- 

;;>^  '      -'-"  ,      ^  scribed  when   treating  of   pul- 

'  :  \  monary   phthisis.      (See    "  Pul- 

Calarrlial  Pneumonia.      FiLni  a   case    uf   acute       UlOUary  Phthisis.") 

'^l^i:t"'  '""""'  ""■  ""*         Lastly,  as  already  stated,  epi- 

thelial  proliferation  often  plays 
a  prominent  part  in  ordinary  lobar  pneumonia,  especially  in  the 
asthenic  and  secondary  forms. 


Interstitial   Pneumonia. 

Interstitial  or  chronic  pneumonia  is  a  chronic  inflammatory  process 
of  the  lungs  which  leads  to  a  fibroid  induration  of  the  pulmonary 
texture — an  induration  which  is  due  to  a  thickening  of  the  alveolar 
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walls  and  of  the  interlobular  tissue  by  a  fibro-nucleated  growth,  and 
to  the  gradual  obliteration  by  this  growth  of  the  alveolar  cavities. 
It  may  be  stated  generally  that  all  chronic  inflammatory  processes 
in  the  lungs  are  attended  by  more  or  less  fibroid  induration  of  the 
organs,  and  in  this  respect,  therefore,  these  processes  resemble  similar 
ones  in  other  parts — e.g.,  in  the  liver,  kidney,  and  mucous  membranes. 
In  chronic  phthisis,  for  example,  as  will  be  seen  hereafter,  a  fibroid 
change  plays  a  very  prominent  part,  and  in  the  most  chronic  cases 
the  pulmonary  tissue  may  be  almost  completely  replaced  by  a  dense 
fibroid  growth.  Croupous  pneumonia,  as  has  been  already  stated, 
may  pass  into  a  chronic  condition,  in  which  case  it  leads  to  a  fibroid 
thickening  of  the  alveolar  walls,  and  consequently  to  more  or  less 
induration  of  the  pulmonary  texture.  Catarrhal  pneumonia,  again, 
which  has  a  greater  tendency  to  become  chronic  than  the  exudative 
process,  may  lead  to  considerable  pulmonary  induration: — this  will 
also  be  alluded  to  when  treating  of  pulmonary  phthisis.  Lastly,  the 
thickening  of  the  peri-bronchial  tissue  which  sometimes  occurs  in 
chronic  bronchitis  may  gradually  extend  and  involve  the  alveolar 

Fig.  98. 
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divided  blood-vessel.     X  100,  reduced  )/^. 

walls  so  as  ultimately  to  produce  extensive  obliteration  of  the  pul- 
monary alveoli.^  (Fig.  98.)  In  all  these  cases  the  fibroid  change  is 
an  evidence  of  the  chronicity  of  the  inflammatory  process. 

1  See  case  by  the  Author— Interstitial  Pneumonia,  "Trans.  Path.  Soc.  Lend.," 
1872. 
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Although  fibroid  changes  in  the  lungs  may  thus  owe  their  origin 
to  these-  various  chronic  inflammatory  processes,  it  is  only  in  those 
cases  in  which  inflammation  leads  to  those  pulmonary  lesions  included 
under  the  common  term  of  "phthisis,"  that  they  constitute  a  frequent 
form  of  pulmonary  affection.  Indeed,  independently  of  phthisis,  ex- 
tensive fibroid  change  is  amongst  the  rarer  forms  of  pulmonary  dis- 
ease ;  and  it  is  to  these  exceptional  cases  that  the  application  of  the 
term  "interstitial"  or  "chronic  pneumonia"  is  commonly  restricted. 

Interstitial  pneumonia,  in  this  restricted  sense,  is  the  disease  which 
received  from  Sir  D.  Corrigan  the  name  of  "cirrhosis."  It  is  com- 
monly unilateral,  affecting  the  whole  or  a  portion  of  the  lung ;  and 
is  characterized  by  a  very  extensive  fibroid  induration  and  consequent 
contraction  of  the  organ,  by  obliteration  of  the  alveolar  cavities,  more 
or  less  pigmentation,  and  by  dilatation  of  the  bronchi.  The  appear- 
ance presented  by  the  lung  in  advanced  stages  of  the  disease  is  very 
characteristic.  It  is  diminished  in  size ;  the  tissue  is  smooth,  dense, 
firm, — in  parts  almost  cartilaginous  in  consistence ;  and  it  is  irregularly 
mottled  with  black  pigment.  The  alveolar  structure  of  the  lung  is 
in  most  parts  completely  destroyed,  and  on  section  the  dilated  bronchi 
are  seen  as  numerous  large  ojjenings  scattered  over  its  surface.  The 
dilated  bronchi  frequently  become  the  seats  of  secondary  inflamma- 
tory processes,  which  may  lead  to  ulceration  and  ultimately  to  exten- 
sive excavation  of  the  indurated  tissue ;  but  there  is  a  complete  ab- 
sence of  any  of  those  caseous  changes  which  are  so  characteristic  of 
ordinary  phthisis.  This  secondary  inflammation  of  the  dilated  bron- 
chi is  probably  induced  by  the  irritating  purulent  secretion  which 
they  contain,  and  which  is  often  only  with  great  difficulty  completely 
removed  by  expectoration.  The  pleura  is  almost  invariably  consid- 
erably thickened  and  adherent. 

When  the  lung  is  examined  microscopically,  it  will  be  found  that 
the  alveolar  structure  has  been  in  most  parts  completely  replaced  by 
a  fibro-nucleated  or  by  a  more  densely  fibroid  growth,  presenting  the 
characters  already  described  as  those  met  with  in  cicatricial  tissue. 
(See  Fig.  72.)  The  new  growth  may  commence  either  in  the  alve- 
olar walls  or  in  the  interlobular  tissue.  The  former  appears  to  be 
usually  the  case  when  it  is  secondary  to  an  exudative  or  catarrhal 
pneumonic  process.  Where  the  change  is  not  far  advanced  and  the 
alveoli  are  still  distinct,  their  walls  will  be  seen  to  be  thickened  by  a 
fibro-nucleated  growth  (Fig.  99),  and  their  cavities  sometimes  to  be 
filled  with  large  epithelial  cells,  or,  less  frequently,  with  leucocytes. 
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The  characters  of  tlie  new  growth  in  the  alveolar  walls  and  in  the 
interlobular  tissue  present  certain  variations.  In  the  earlier  stages 
of  the  inflammatory  process  it  consists  principally  of  small  splie- 
roidal  elements  which  are  grouped  within  the  meshes  of  delicately 


Fig.  99. 
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Interstitial  Pneumonia.  From  a  case  of  so-called  "  cirrhosi-."  of  the  lung,  in  which 
the  disease  was  unilateral.  The  bronchi  were  much  dil  ited,  and  there  \^  as  a  complete 
absence  of  any  caseous  change.  The  drawing  shows  the  new  fibio-nucleated  growth, 
both  in  the  alveolar  walls  and  in  the  interlobular  tissue,  also  the  pigmentation.  At  a 
a  divided  bronchus  is  seen.     X  lOO.i 

fibrillated  reticulum  (adenoid  tissue) ;  but  when  more  advanced  the 
fibrillation  is  usually  more  marked,  and  associated  with  the  small 
spheroidal  elements  there  are  frequently  some  elongated  fusiform  and 
branched  cells  such  as  are  so  often  found  in  embryonic  tissue  which 
is  in  the  process  of  forming  a  fibrous  structure. 

Although  this  fibroid  growth  in  chronic  pneumonia  appears  most 
frequently  to  originate  in  the  alveolar  walls  and  interlobular  tissue,  I 
have  met  with  three  cases  in  which  intra-alveolar  exudation-products 
were  undergoing  fibroid  development.^  There  was  nothing  peculiar 
in  the  macroscopical  characters  of  the  lungs,  but  the  alveoli  were 
found  filled  with  a  fibrinous  meshwork  and  leucocytes  somewhat 
similar  to  that  met  with  in  red  hepatization.  (See  Fig.  94.)  They 
differed,  however,  in  this  respect — that  many  of  the  cells  were  long 
and  spindle-shaped,  and  blood-vessels  were  distributed  amongst  them, 

1  When  this  specimen  is  examined  with  a  higher  magnifying  power,  a  delicate 
reticulum  can  be  seen  between  the  cellular  elements,  similar  to  that  represented 
in  Fig.  55,  but  less  marked. 

2  For  one  of  these  specimens  I  am  indebted  to  Dr.  Goodhart,  who  records  the 
case  in  the  "Trans.  Path.  Soc.  Lond.,"  vol.  xxv.  p.  33. 
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which  blood-vessels  communicated  with  those  in  the  alveolar  walls. 
(Figs.  100  and  101.)  The  alveolar  walls  were  also  thickened  by  a 
fibro-nucleated  growth.     It  was  therefore  perfectly  obvious  that  in 

Fig.  100. 
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Chronic  Pneumonia.  Vascularization  and  fihroid  development  of  intra-alveolar  exu- 
dation-products. Blood-vessels  are  seen  distributed  in  the  exudation-products,  which 
blood-vessels  communicate  with  those  in  the  alveolar  walls.  The  alveolar  walls  are 
also  thickened  by  a  fibro-nucleated  growth.     X  100  and  reduced  ]4. 


these  lungs  the  products  of  a  previous  acute  croupous  pneumonia 
were   becoming  vascularized    and    undergoing  development   into  a 

fibroid  structure,  and  that  this  intra- 

^1*3.  101.  alveolar    change   was    the    principal 

^/  "••\     cause  of  the  fibroid  induration  of  the 

^w  organ. 

'^^  With   regard    to    the    etiology    of 

^^  interstitial    pneumonia,   it    probably, 

^^  as  already  stated,  almost  invariably 

owes  its  origin   to  some  antecedent 

^'  more    acute    pneumonic    process    of 

^^•.  either  the  exudative  or  catarrhal  type, 

'^^.,     ;^^_„__^__  or  to  bronchitis.     It   is  maintained, 

.   -  :  however,  by  many  pathologists  that 

Chronic  Pmumonia.  A  portion  of  the  in-    a  fibroid   chaugc  may  occur  iu   the 

tra-aiveoiar  exudation-products  (Fig.  100)    j^^j    g  ^g  a  primary  and  independent 

more  highly  magnified.    Showing  the  elon-  ,         ^^  ^  ^  ''  ^     ^ 

gated  spindle-cells,  the  fibrillation,  and  the    affcction,  aud  that  conscquently  inter- 
biood^vessei    containing   blood-corpuscles,    g^j^-j^j  pneumouia  occupies  the  Same 

pathological  position  as  indurative 
processes  in  the  liver  and  kidneys.  That  such  a  view  is  correct 
appears  to  me  to  be  extremely  doubtful. 
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An  interstitial  pneumonia,  also,  sometimes  occurs  in  lungs  whicii 
have  been  compressed  by  pleural  effusion.  It  would  appear  that  this 
is  more  especially  liable  to  result  if  the  effusion  has  remained  long 
unabsorbed  or  not  evacuated. 


CHAPTER  XLI. 

PULMONARY   PHTHISIS. 

By  pulmonary  phthisis  is  understood  a  disease  of  the  lungs 
which  is  characterized  by  progressive  consolidation  of  the  pulmonary 
texture,  and  by  the  subsequent  softening  and  disintegration  of  the 
consolidated  tissue.  Respecting  the  nature  of  the  morbid  processes 
which  lead  to  this  consolidation  and  disintegration  of  the  lungs, 
various  opinions  have  from  time  to  time  been  held  by  pathologists, 
and  this  diversity  of  opinion  exists  to  some  extent  even  at  the  present 
day.  According  to  the  older  views,  which  were  based  upon  the 
teaching  of  Laennec,  phthisis  was  regarded  in  all  cases  as  a  tubercu- 
lous disease.  Tubercle  was  looked  upon  as  a  specific  non-inflamma- 
tory growth  which  was  characterized  by  the  caseous  degeneration 
Avhich  it  invariably  underwent  (see  "  Acute  Tuberculosis"),  and  this 
caseous  metamorphosis  was  held  to  be  such  a  distinguishing  pecu- 
liarity of  the  growth  that  all  caseous  masses  came  to  be  regarded  as 
tuberculous,  and  phthisis,  in  which  caseation  plays  such  a  prominent 
part,  was  consequently  regarded  as  a  tuberculous  disease.  The  various 
consolidations  of  the  pulmonary  tissue  were  described  as  "  infiltrated 
tubercle,"  and  tubercle  in  some  form  or  other  was  regarded  as  so  es- 
sential a  constituent  of  the  disease,  that  "  phthisis"  and  "  pulmonary 
tuberculosis"  came  to  be  quite  synonymous  terms. 

These  older  views  respecting  the  nature  of  phthisis  have  undergone 
various  modifications  during  recent  years.  When  the  application  of 
the  term  "tubercle"  became  limited  by  Virchow  and  his  followers  to 
the  gray  granulation  it  was  evident  that  such  views  were  no  longer 
tenable,  and  at  the  present  time  many,  in  accordance  with  the  advo- 
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cacy  of  the  late  Professor  Niemeyer,  regard  tubercle  as  only  an  occa- 
sional element  in  the  causation  of  the  disease.  In  considering  how 
far  tubercle  ])lays  a  part  in  the  production  of  phthisis,  it  must  be 
borne  in  mind  that  this  growth  is  now  known  to  be  an  inflammatory 
one.  The  miliary  lesions  which  are  commonly  known  as  tubercular 
are  the  anatomical  results  of  chronic  inflammatory  processes  limited 
to  small  circumscribed  areas;  and  although  they  consist  in  the  main 
of  a  small-celled  lymphoid  tissue,  they  present  certain  differences  in 
their  histological  characters  according  to  the  structure  of  the  organ 
in  which  they  originate.  (See  "  Acute  Tuberculosis.")  In  the  lungs 
it  has  been  seen  that  they  consist  not  only  of  that  lymphoid  tissue 
and  branched  cells,  which  is  so  characteristic  of  tubercular  lesions, 
but  also  of  accumulations  of  epithelium  within  the  pulmonary  alveoli. 
(See  "  Tuberculosis  of  the  Lungs.") 

Histology  of  Phthisis. — The  histological  changes  in  the  lungs 
which  occur  in  pulmonary  phthisis  are  precisely  analogous  to  those 
which  are  met  with  in  acute  tuberculosis.  They  differ  mainly  in  this 
respect — that  whilst  in  the  latter  disease  these  changes  are  usually 
limited  to  minute  areas  (hence  the  miliary  character  of  the  lesions), 
in  the  former  they  commonly  involve  much  wider  tracts  of  tissue. 

In  studying  pulmonary  phthisis,  it  will  be  advisable  in  the  first 
place  to  describe  the  various  structural  changes  which  are  met  with 
in  the  lungs,  together  with  the  more  important  alterations  which  they 
produce  in  the  physical  characters  of  the  organs ;  and  subsequently 
to  examine  into  the  nature  of  the  morbid  processes  upon  which  these 
changes  depend,  and  to  draw  some  general  conclusions  respecting  the 
pathology  of  the  disease. 

The  structural  changes  met  with  in  the  lungs  in  phthisis  are 
mainly  of  four  kinds : — 1st.  A71  accumulation  of  epithelial  cells  tcithin 
the  pulmonary  alveoli  ;  2d.  The  presence  within  the  alveoli  of  a  fibri- 
nous exudation  and  leucocytes  ;  3d.  A  thickening  of  the  alveolar  loalls 
by  a  small-celled  tissue,  together  with,  in  most  cases,  the  growth  of  a 
similar  tissue  around  the  minute  bronchioles  ;  and  4th.  An  increase  in 
the  interlobular  connective  tissue.  These  four  kinds  of  morbid  change 
are  usually  associated  with  one  another,  although  in  very  different 
degrees.  The  preponderance  of  one  or  other  of  them  produces  those 
variations  in  the  physical  characters  of  the  lungs  which  are  met  with 
in  the  different  stages  and  in  the  different  varieties  of  the  disease. 
These  various  structural  changes  must  now  be  considered  separately. 

1st.  An  accumulation  of  epithelial  cells  within  the  pulmonary  alveoli 
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Fig.  102. 


is  one  of  the  most  frequent  changes  met  with  in  phthisis,  and  this 
cliange  is  precisely  similar  to  that  already  described  as  occurring  in 
true  catarrhal  pneumonia.  The  alveoli  are  found  filled  with  large 
nucleated  elements  which  are  the  offspring  of  the  epithelial  cells 
normally  lining  the  alveolar  walls.  (See  Fig.  97.)  In  some  cases 
this  alveolar  accumulation  may  constitute  almost  the  only  morbid 
change,  and  although  the  alveolar  walls  may  be  found  slightly  thick- 
ened here  and  there  by  a  small-celled  lymphoid  tissue,  the  great  bulk 
of  the  pulmonary  consolidation  is  due  to  the  stuffing  of  the  alveolar 
cavities  with  catarrhal  products.  (Fig.  102.)  In  some  parts — those 
in  which  the  change  is  the  most  recent — the  large  cells  which  fill  the 
alveoli  and  the  alveolar  walls  will  be  found  but  little  altered,  but  in 
the  greater  portion  of  the  consolidated  tissue  the  cells  will  be  seen  in 
various  stages  of  retrogressive  metamorphosis,  and  the  alveolar  walls 
destroyed ;  whilst  in  those  tracts  of  tissue  in  which  the  process  is 
most  advanced  all  trace  of  structure  is 
lost,  and  nothing  is  seen  but  a  granular 
debris.  These  changes  are  precisely 
analogous  to  those  met  with  in  many 
of  the  larger  nodular  lesions  of  acute 
tuberculosis.     (See  Figs.  62  and  63.) 

The  appearances  presented  by  the 
lungs  in  those  cases  in  which  the  struc- 
tural changes  above  described  constitute 
almost  the  only  cause  of  the  consolida- 
tion, are  very  characteristic.  The  con- 
solidated tissue  is  quite  soft  and  fi'iable, 
breaking  down  very  readily  under  the 
finger,  and  there  is  a  complete  absence 
of  any  induration.     The  consolidation,       ,,  ,  ,       , 

•'  _  _  '         Section  of  hung  fmm  a  cafe  of  Acvte 

although  frequently  almost'  uniform,  mthi^is  showing  tue  accumulations  of 
sometimes  presents  a  somewhat  lobu-    <^pithei.a  ceiis  wthiu  the  aiveoii    The 

i  alveoldi  walls  ai  e  almost  completely  free 

lated  outline,  indicating  the  implication  from  any  small-celled  growth,    in  some 

p,     -i-nn  .  _c    j_l  1  parts   a  free   space   is   seen   between  the 

of   different    groups    of    the     pulmonary  alveolar  walls  and  their  contents :  this  is 

lobules.       The    color    varies  from  a  red-  simply  due  to  the  shrinking  of  the  latter 

,.   ,  11         •   1  1  ,,  1  caused  by  the  hardening  of  the  specimen. 

dish  to  a  yellowish-gray,  and  scattered    x  so.  (Compare  with  Fig.  63.) 
through  the  consolidated  mass  are  often 

small  portions  of  a  more  decidedly  yellow  tint.  These  latter  corre- 
spond with  those  parts  in  which  the  retrogressive  changes  are  the 
most  advanced,  and  they  are  even  softer  in  consistence  than  the  sur- 
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rounding  tissue.  In  many  parts  the  consolidated  tissue  will  be  found 
broken  down,  so  as  to  form  cavities  of  various  sizes.  These  always 
possess  irregular  walls,  which  are  quite  soft  and  friable  like  the  solid 
tissue  which  surrounds  them. 

2d.  The  presence  within  the  alveoli  of  a  fibrinous  exudation  and 
leucocytes  is  less  frequent  than  the  preceding.  The  exudation-prod- 
ucts are  similar  to  those  which  fill  the  alveoli  in  ordinary  croupous 
pneumonia.  (See  Fig.  94.)  The  coagulum,  however,  is  usually  not 
so  abundant,  neither  is  the  fibrillation  quite  so  distinct.  In  the  most 
acute  forms  of  phthisis  this  may  constitute  almost  the  only  cause  of 
the  pulmonary  consolidation,  but  more  commonly  it  is  associated  with 
more  or  less  epithelial  proliferation.  The  macroscopical  characters  of 
the  lungs  are  precisely  similar  to  those  of  red  and  gray  hepatization 
(see  "  Croupous  Pneumonia"),  from  which  the  consolidation  differs 
merely  in  the  fact  that  it  undergoes  disintegration  and  so  gives  rise 
to  the  formation  of  cavities. 

3d.  A  thichening  of  the  alveolar  ivalls  by  a  small-celled  tissue,  to- 
gether loith,  in  most  cases,  the  growth  of  a  similar  tissue  around  the 
terminal  bronchioles,  is  very  constantly  associated  with  the  former 
intra-alveolar  changes.  The  characters  of  this  new  tissue  present 
every  variation  from  an  adenoid  growth  composed  almost  entirely  of 
small  lymphoid  elements,  such  as  is  represented  in  Fig.  Q6  a,  to  one 
in  which  the  reticulum  of  this  growth  is  much  denser — as  seen  in 
Figs.  55  and  66  b — and  many  of  the  cells  are  more  or  less  distinctly 
branched  or  spindle-shaped.  These  variations  correspond  with  dif- 
ferences in  the  age  of  the  new  growth  and  in  the  rapidity  of  its  devel- 
opment. In  many  parts  the  alveolar  cavities  may  be  found  com- 
pletely obliterated  and  replaced  by  this  new  tissue,  whilst  in  others, 
where  the  change  is  less  advanced,  their  walls  will  be  seen  to  be  more 
or  less  thickened  by  it,  and  their  cavities  to  be  filled  with  partially 
or  completely  degenerated  epithelial  elements  (Fig.  103),  or  with 
giant  and  Ui^anched  cells.  (See  Figs.  64  and  56.)  Although  the 
new  growth  appears  in  many  places  to  be  undergoing  a  process  of 
progressive  development,  in  others  it  is  equally  evident  that  it  is 
undergoing  retrogressive  changes,  and  the  granular  debris  into  which 
it  has  become  converted  is  often  seen  associated  with  the  degenerated 
epithelial  elements,  the  two  together  producing  tracts  of  softened, 
yellowish,  caseous  material. 

The  development  of  this  new  growth  in  the  alveolar  walls  leads 
to  the  partial,  or  even  complete,  obliteration  of  the  pulmonary  capil- 
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laries,  whiiili,  as  will  be  seen  subsequently,  constitutes  an  important 
element  in  the  causation  of  the  retrograde  changes.  This  vascular 
obstruction  is  also  partly  due  to  proliferation  of  the  nuclei  in  the 
walls  of  the  capillaries  (Wilson  Fox). 


Section  of  Lung  from  a  case  of  somewhat  Chronic  Pidhisis.  Sho\ving  the  thickening 
of  the  alveolar  walls  by  a  small-celled  adenoiJ  tissue  which  is  becoming  fibroid,  to- 
gether with  an  accumulation  of  epithelial  cells  within  the  alveolar  cavity  which  are 
undergoing  retrogressive  changes.     X  '-^00. 


Respecting  the  alteration  which  the  growth  of  this  small-celled 
tissue  produces  in  the  physical  characters  of  the  lungs,  it  may  be 
stated  generally  that  it  usually  leads  to  more  or  less  induration  of 
the  pulmonary  texture.  The  extent  of  this  induration,  however, 
will  vary  with  that  of  the  fibrillation  of  the  new  tissue.  If  the  tissue 
be  almost  entirely  cellular,  such  as  is  the  case  when  it  is  very  rapidly 
developed,  it  will  produce  but  little  if  any  induration  of  the  pulmo- 
nary consolidation,  which,  consisting  mainly  of  the  alveolar  catarrhal 
products,  will  be  soft  and  friable  in  consistence,  much  resembling 
that  which  has  been  already  described.  When,  on  the  other  hand, 
as  is  more  frequently  the  case,  there  is  any  marked  fibrillation  of  the 
new  growth,  or  its  reticulum  is  dense  and  abundant,  there  will  be  a 
corresponding  induration  of  the  consolidated  tissue.  In  many  cases 
these  changes  produce  uniform  tracts  of  indurated  consolidation  of  a 
grayish  color  mottled  with  black  pigment,  in  which  there  may  be 
scattered  here  and  there  yellowish  patches  corresponding  to  those 
portions  which  have  undergone  retrogressive  fatty  changes. 
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4tli.  The  remaining  structural  change  which  is  met  with,  to  a 
greater  or  less  extent,  in  most  cases  of  pulmonary  phthisis,  consists 
in  an  increase  in  the  interlobular^  conneetive  tissue.  This  tissue,  which 
surrounds  the  bronchi  and  blood-vessels  and  contributes  to  the  forma- 
tion of  the  alveoli,  is  found  not  only  increased  in  amount,  but  also 
altered  in  character.  It  is  usually  richly  cellular,  and  in  the  various 
stages  of  its  growth  it  presents  all  the  variations  met  with  in  con- 
nective tissue  which  is  the  seat  of  a  chronic  inflammatory  process. 
(See  Fig.  72.)  It  often  exhibits,  in  some  parts,  a  distinctly  reticu- 
lated structure  precisely  similar  to  that  of  the  adenoid  growth  in  the 
alveolar  walls  (see  Fig.  103),  but  it  has  a  much  greater  tendency  to 
form  a  dense  fibroid  tissue  than  has  the  alveolar  growth,  and  it  is 
much  less  frequently  the  seat  of  retrograde  change.  This  is  owing  to 
its  more  perfect  vascular  supply.  In  the  most  chronic  cases  of 
phthisis  this  interlobular  growth  may  constitute  the  predominant 
structural  change,  and  large  tracts  of  the  pulmonary  texture  may  be 
found  completely  replaced  by  it.     (See  "  Interstitial  Pneumonia.") 

■An  increase  in  the  interlobular  connective  tissue  in  phthisis — inas- 
much as  the  new  tissue  has  so  marked  a  tendency  to  become  dense 
and  fibroid — leads  to  extensive  induration  of  the  pulmonary  texture  ; 
and  further,  owing  to  the  contraction  which  the  tissue"  tends  to  undergo, 
its  growth  ultimately  produces  a  corresponding  contraction  of  the 
diseased  lung.  In  all  those  cases  of  phthisis  in  which  there  is  either 
a  thickening  of  the  alveolar  walls  or  an  increase  in  the  interlobular 
connective  tissue,  any  cavities  which  may  exist  in  the  consolidated 
and  indurated  tissue  are  characterized  by  the  tough  and  fibroid  char- 
acter of  their  walls,  these  presenting  a  marked  contrast  to  the  soft 
friable  tissue  which  surrounds  the  cavities  in  those  cases  in  which  the 
pulmonary  consolidation  is  mainly  due  to  intra-alveolar  growth. 

These  various  changes  may  involve  wide  tracts  of  the  pulmonary 
tissue,  or  they  may  be  limited  to  small  circumscribed  areas.  The 
causes  of  these  differences  in  their  distribution  will  be  seen  when 
considering  the  nature  and  etiology  of  the  morbid  processes  to  the 
existence  of  which  they  owe  their  origin. 

Pathology  of  Phthisis. — Having  thus  briefly  described  the 
various  structural  changes  met  with  in  the  lungs  in  phthisis,  it  re- 
mains to  consider  the  nature  of  the  morbid  processes  upon  which 
they  depend.  In  the  first  place,  it  is  evident  that  these  changes  are 
analogous  to  those  which  have  been  seen  to  oc(.'ur  in  the  several  forms 
of  pulmonary  inflammatiojn.    The    fibrinous   exudation   and   leuco- 
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cytes,  and  the  accumulation  of  epithelial  cells  within  the  alveoli  in 
croupous  and  catarrhal  pneumonia,  with,  in  the  more  chronic  cases, 
the  ultimate  thickening  of  the  alveolar  walls;  and  the  increase  in 
the  interlobular  connective  tissue  which  characterizes  the  interstitial 
process,  closely  resemble  the  phthisical  lesions.  These  considera- 
tions, together  with  those  derived  from  the  study  of  the  etiology  of 
the  disease,  are  sufficient  to  justify  the  conclusion  that  the  morbid 
processes  which  lead  to  the  consolidation  and  subsequent  disinte- 
gration of  the  lung  come  within  the  category  of  inflammation,  and 
that  the  differences  in  the  anatomical  changes  to  which  they  give  rise 
are  due  to  differences  in  the  intensity,  in  the  duration,  and  in  the 
mode  of  origin  of  the  inflammatory  process. 

In  considering  the  causes  of  these  differences  in  the  histological 
changes  in  the  lungs,  it  is  important  to  bear  in  mind  what  has 
been  already  stated  respecting  the  variations  in  the  character  of  the 
textural  alterations  in  inflammation  which  are  produced  by  differ- 
ences in  the  intensity  and  duration  of  the  inflammatory  process.  (See 
"Varieties  of  Inflammation.")  When  studying  the  process  of  in- 
flammation, it  was  seen  that  the  most  intense  forms  of  the  process 
were  characterized  by  abundant  fibrinous  exudation  and  emigration  ; 
whereas  in  inflammations  of  less  intensity  the  textural  changes  played 
a  more  prominent  part.  These  textural  changes  also  varied  accord- 
ing to  the  intensity  of  the  inflammation.  In  the  least  severe  and 
most  chronic  forms,  these  changes  tended  to  be  limited  to  the  elements 
immediately  adjacent  to  the  blood-vessels  and  lymphatics,  whereas  in 
inflammations  of  somewhat  greater  intensity  more  distinct  elements 
became  involved.  Further,  whereas  in  the  former  case  these  changes 
usually  resulted  in  the  formation  of  a  small-celled  tissue  which  tended 
to  become  fibroid,  in  the  latter  the  more  distant  elements — being  in 
most  cases  incapable  of  further  development — tended  to  undergo 
retrogressive  changes.  In  the  lungs,  the  truth  of  these  propositions 
w^as  borne  out  by  the  differences  which  were  seen  to  exist  in  the 
histological  characters  of  the  lesions  in  the  various  forms  of  pulmo- 
nary inflammation  and  also  in  acute  tuberculosis.  In  the  tuberculous 
process  it  appeared  to  be  probable  that  the  more  severe  the  irritation 
of  the  infective  particles  the  more  liable  were  they  to  cause  a  pro- 
liferation of  the  large  epithelial  cells  contained  within  the  alveoli, 
whereas  when  the  irritation  was  less  severe  its  influence  tended  to  be 
limited  to  the  elements  in  the  alveolar  walls  and  interlobular  tissue. 
(See  "  Tuberculosis  of  the  Lungs.") 
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If  the  pathology  of  these  inflaramatoiy  processes  in  the  hings  be 
kept  in  view,  the  explanation  of  the  differences  in  the  histological 
characters  of  the  lesions  in  pulmonary  phthisis  becomes  tolerably 
evident.  In  those  cases  in  Avhich  the  inflammatory  processes  are  of 
slight  intensity  and  of  long  duration,  the  most  marked  structural 
change  will  consist  in  the  development  of  a  small-celled  growth  in 
the  alveolar  walls  and  in  the  interlobular  tissue — a  growth  which 
tends,  more  or  less,  to  become  developed  into  a  fibroid  structure ; 
whereas  in  those  cases  in  which  the  inflammation  is  of  greater  in- 
tensity, fibrinous  exudation  and  emigration,  and  proliferation  of  the 
alveolar  epithelium,  will  constitute  more  prominent  parts  of  the 
process. 

The  intensity  of  the  inflammatory  process  not  only  determines  to 
a  great  extent  the  histological  characters  of  the  pulmonary  consolida- 
tion, but  also  the  subsequent  changes  which  take  place  in  it.  These 
changes  are  of  three  kinds — resolution,  development  into  a  fibroid 
tissue,  and  retrograde  metamorphosis.  Much  of  that  consolidation 
of  the  lung  which  is  the  most  rapidly  induced,  and  which  is  conse- 
quently intra-alveolar,  may  become  absorbed.  The  resolution  may 
be  complete,  or  after  the  absorption  of  the  intra-alveolar  products 
there  may  remain  more  or  less  small-celled  growth  in  the  alveolar 
walls. 

Fibroid  development  takes  place  principally  in  the  new  interlobu- 
lar growth,  to  a  less  extent  in  the  growth  in  the  alveolar  walls,  and 
probably  sometimes  from  intra-alveolar  exudation.     (See  Fig.  100.) 

In  those  cases  in  which  the  intensity  of  the  inflammatory  process 
is  considerable,  not  only  do  the  epithelium  and  exudation-products 
which  have  accumulated  within  the  alveoli  quickly  degenerate  and 
break  down,  but  any  small-celled  tissue  which  may  have  been  devel- 
oped in  the  alveolar  walls  or  around  the  terminal  bronchioles  also 
softens  and  dies,  and  thus  the  vitality  of  large  tracts  of  the  pulmo- 
nary consolidation  may  become  destroyed. 

This  death  and  disintegration  of  the  pulmonary  consolidation 
which  constitutes  so  essential  a  feature  of  the  disease  is  in  great 
measure  due  to  conditions  interfering  with  the  pulmonary  circula- 
tion. This  interference  not  only  causes  the  destruction,  but  also  pre- 
vents that  absorption  of  the  inflammatory  products  which  usually 
occurs  in  non-phthisical  pulmonary  consolidation. 

The  circulation  is  interfered  with  by  the  adenoid  growth  in  the 
alveolar  walls,  by  the  pressure  exercised  upon  the  pulmonary  capil- 
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laries  by  tlie  inflammatory  products  which  have  accumulated  witliin 
the  alveoli,  and  probably  also,  in  the  most  acute  forms  of  phthisis,  by 
that  stagnation  of  the  blood-stream  which  results  from  every  acute 
inflammatory  process.  In  addition  to  this  interference  with  the  pul- 
monary circulation,  an  important  element  in  the  causation  of  the 
retrograde  changes  of  phthisis  is  probably  that  inherent  weakness  of 
the  lungs  (usually  inherited)  which  not  only  renders  them  especially 
susceptible  to  injury,  but  also,  when  injured,  renders  them  abnor- 
mally incapable  of  recovering  themselves  from  the  inflammatory 
process  which  has  been  induced. 

In  those  cases  of  phthisis,  on  the  other  hand,  in  which  the  inflam- 
matory process  is  less  severe,  the  small-celled  tissue  produced  in  the 
alveolar  walls  and  around  the  terminal  bronchioles  has  a  greater 
tendency  to  become  developed  into  a  more  or  less  fibrillated  struc- 
ture, and  the  more  chronic  the  course  of  the  disease  the  greater  is  this 
tendency.  The  new  growth  in  the  interlobular  tissue,  inasmuch  as 
its  vascular  supply  is  but  little  interfered  with,  almost  invariably  be- 
comes indurated  and  fibroid.  It  is  these  two  kinds  of  change  in  the 
newly-formed  elements,  the  one  tending  towards  death  and  the  other 
towards  progressive  development,  which  produce  the  caseation  and 
softening  on  the  one  hand,  and  the  induration  on  the  other,  which, 
associated  in  such  various  degrees,  make  up  the  diverse  physical 
characters  of  the  phthisical  lung. 

In  studying  the  etiology  of  the  inflammatory  processes  which  give 
rise  to  pulmonary  phthisis,  it  becomes  evident  that  two  different 
agencies  are  principally  concerned.  These  are  predisposition  and 
irritation. 

By  predisposition  I  mean  that  inherent  weakness  of  the  lungs 
which  exists  in  such  a  large  proportion  of  the  cases  of  phthisis, 
and  which  not  only  renders  them  abnormally  susceptible  to  the 
various  kinds  of  injurious  irritation,  but  also  makes  them  less  capable 
than  strong  lungs  of  recovering  themselves  from  the  effects  of  the 
inflammatory  process  which  the  irritation  has  produced. 

By  irritation  is  to  be  understood  that  injury  to  the  lungs  by  means 
of  which  the  inflammatory  processes  in  them  are  induced.  Inflam- 
matory processes  may  be  induced  in  the  lungs  by  that  general  chill- 
ing of  the  surface  of  the  body  which  constitutes  what  is  termed 
"  taking  cold."  Which  organ  suffers  as  the  result  of  the  chill  often 
appears  to  depend  in  great  measure  upon  predisposition  (inherited  or 
acquired).     If  the  lungs  are  the  weak  organs,  as  they  so  often  are  in 
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plithisis,  they  are  the  most  liable  to  become  inflamed.  In  other  cases 
the  pneumonic  process  appears  to  be  due  to  altered  conditions  of  the 
blood,  such  as  are  associated  with  Bright's  disease,  &c. 

A  more  important  agent  in  the  production  of  phthisis  than  the 
preceding  is  the  irritation  of  the  lungs  through  the  medium  of  the 
bronchi.  The  bronchial  mucous  membrane,  communicating  as  it 
does  with  the  external  air,  is  especially  liable  to  injury,  and  the  ex- 
treme frequency  with  which  the  development  of  phthisis  is  preceded 
by  successive  attacks  of  bronchial  catarrh  is  a  well-established  clinical 
fact,  the  important  bearing  of  which  upon  the  successful  treatment 
of  the  disease  it  would  be  difficult  to  over-estimate.  That  catarrhal 
processes  in  the  smaller  bronchi  are  often  followed  or  accompanied 
by  inflammatory  changes  in  the  pulmonary  alveoli  was  seen  when 
studying  the  pathology  of  catarrhal  pneumonia.  In  explaining  these 
changes,  however,  it  must  be  borne  in  mind  that  although  the  thick- 
ening of  the  alveolar  walls  is  in  part  the  result  of  the  primary  irri- 
tation, the  presence  of  the  degenerated  catarrhal  products  w^ithin  the 
alveolar  cavities  must  also  produce  an  injurious  effect,  and  so  may 
be  an  additional  cause  of  the  alveolar  growth.  These  catarrhal 
processes  in  the  bronchi  which  are  such  frequent  precursors  of  the 
pulmonary  consolidation  also  give  rise  to  a  gradual  thickening  of 
the  bronchial  mucous  membrane,  to  an  increase  in  the  peri-bronchial 
connective  tissue,  and  often  to  more  or  less  ulceration  and  irregular 
contraction  and  dilatation  of  the  tubes.  In  other  cases  the  injury 
appears  to  exercise  its  influence  directly  upon  the  inner  surface  of  the 
air-vesicles  without  producing  bronchial  catarrh.  The  inflammatory 
processes  which  are  set  up  by  means  of  injuries  inflicted  through  the 
medium  of  the  bronchi  are  characterized  by  the  disseminated  char- 
acter of  their  distribution.  Groups  of  air-vesicles  communicating 
with  the  terminal  bronchioles  become  implicated,  and  thus  are  pro- 
duced lobular  lesions. 

The  last  method  by  which  injuries  may  be  inflicted  upon  the  lungs 
is  by  means  of  infection.  This  infection  is  precisely  similar  to  that 
which  has  been  already  described  as  causing  general  tuberculosis. 
By  it  is  understood  the  j^roperty  possessed  by  certain  inflammatory 
products — especially  by  those  which  have  become  caseous — of  in- 
ducing secondary  inflammatory  processes  in  other  parts.  Limited 
tuberculosis  differs  from  the  general  disease  only  in  the  extent  to 
wdiich  the  infective  materials  are  distributed.  Whereas  in  the  gen- 
eral affection   the  dissemination  of  the  infective   substances  takes 
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place  principally  by  means  of  the  blood-vessels,  in  the  more  limited 
processes  the  dissemination  is  effected  by  means  of  the  lymphatic 
vessels  or  serous  canals.  In  the  lungs,  limited  infective  processes 
are  exceedingly  common  in  phthisis,  and  they  give  rise  to  many  of 
the  miliary  nodules  of  induration  which  are  so  frequently  met  with 
in  phthisical  lungs.  The  source  of  infection  in  these  cases  is  usually 
some  caseous  induration  already  existing  in  the  lung,  so  that  the 
infective  process  usually  supervenes  upon  pre-existing  phthisis. 

There  remains  still  one  other  factor  which  has  a  most  important 
influence  upon  the  causation  of  phthisis — the  general  health  of  the 
individual.  That  the  development  and  progress  of  phthisis  is  greatly 
influenced  by  the  state  of  the  general  health  is  well  known.  That 
this  should  be  so  will  be  readily  understood  if  the  inflammatory 
nature  of  the  disease  be  kept  in  view,  inasmuch  as,  in  all  cases,  the 
susceptibility  of  a  living  tissue  to  injury  is,  cceteris  j^aribus,  greater, 
and  the  i^ower  of  recovering  itself  from  the  eiFect  of  the  inflamma- 
tion less,  the  lower  the  standard  of  the  general  health. 

In  conclusion,  allusion  must  be  made  to  the  diflerent  varieties  of 
pulmonary  phthisis.  Although  the  variations  observed  in  the  phys- 
ical characters  of  phthisical  lungs  and  also  in  the  clinical  history  of 
the  disease  have  led  to  its  subdivision  into  different  kinds,  it  appears 
to  me  that  there  are  no  pathological  grounds  for  any  such  subdivision. 
The  variations  observed  in  the  clinical  history  of  phthisis  and  in  the 
physical  characters  of  phthisical  lungs  are,  I  think,  mainly  to  be 
ascribed  to  variations  in  the  duration  and  intensity  of  the  inflamma- 
tory processes  which  give  rise  to  the  pulmonary  consolidation,  and 
also  to  the  parts  which  primary  pulmonary  inflammation,  bronchial 
inflammation,  and  infection  play  respectively  in  the  causation  of  the 
disease. 
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CHAPTER    XLII. 

CHANGES    IN   THE    BLOOD    AND    CIRCULATION. 

Hyperaemia. 

Hyper^emia  or  congestion  is  excess  of  blood  in  the  more  or  less 
dilated  vessels  of  a  part.  Whatever  increases  the  pressure  of  the 
blood,  or  diminishes  the  resistance  of  the  vessels,  may  be  a  cause  of 
hypersemia.  Hyperaemia  is  active  or  arterial,  and  mechanical  or 
venous.     These  two  varieties  must  be  considered  separately. 

Active   Hyperaemia. 

Active  hypersemia  is  an  excess  of  blood  in  the  arteries  of  a  part, 
with,  in  most  cases,  an  acceleration  of  the  flow. 

Causes. — The  causes  of  active  hypersemia  may  be  divided  into 
those  which  increase  blood-pressure,  and  those  which  diminish  arterial 
resistance. 

1.  Inci^eased  Blood-pressure. — This  occurs  most  commonly  from 
interruption  of  the  main  current  of  blood  in  any  particular  part, 
owing  to  which  increased  pressure  is  thrown  upon  the  collateral  ves- 
sels. These  vessels  thus  become  dilated,  the  amount  of  blood  in  them 
is  increased,  and  the  flow  is  accelerated.  This,  which  is  known  as 
collateral  hypercemia,  is  seen  after  the  obstruction  of  the  main  current 
from  any  cause,  as  from  the  ligature  of  the  vessel,  or  from  its  occlu- 
sion by  a  thrombus  or  embolus.     (See  "Embolism.") 

General  obstruction  in  the  capillaries  of  a  part  will  in  the  same 
way  cause  a  compensatory  hypersemia.  This  is  exemplified  by  the 
application  of  external  cold  causing  contraction  of  the  superficial 
capillaries  and  congestion  of  internal  organs ;  and  by  obstruction  of 
the  capillaries  in  one  part  of  an  organ  causing  hypersemia  of  the 
parts  adjacent. 

2.  Diminished  Arterial  Resistance. — This  is  much  the  most  fre- 
quent cause  of  active  hypersemia.     It  may  arise  from — 

a.  Relaxation  or  paralysis  of  the  wall  of  the  vessel. — The  relaxation 
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of  the  muscular  coat  of  an  artery,  and  the  consequent  dilatation  of 
the  vessel,  may  be  owing  to,  1st,  the  direct  paralysis  of  the  vaso- 
motor nerve  supplying  it;  'id,  to  its  indirect  paralysis  from  irritation 
of  a  sensory  nerve ;  and  3d,  to  changes  in  the  walls  of  the  vessel  re- 
sulting from  injury  independently  of  the  nervous  centres.  The  eifeets 
of  direct  paralysis  of  the  vaso-motor  nerves  are  seen  in  the  active 
congestion  of  the  head  and  neck  which  follows  pressure  upon  the 
sympathetic  in  the  neck,  as  by  an  aneurism ;  and  in  the  unilateral 
congestion  which  results  from  experimental  sections  or  disease  of 
one-half  of  the  spinal  cord.  Some  emotional  conditions  also  are 
attended  by  paralysis  of  the  vascular  nerves  and  consequently  by 
active  hypersemia :  this  is  seen  in  blushing.  Certain  substances 
again  taken'^internally  produce  vaso-motor  paralysis,  as  the  nitrite 
of  amyl,  alcohol,  tobacco,  &c. 

Relaxation  and  dilatation  of  the  arteries  resulting  from  irritation 
of  a  sensory  nerve  in  those  parts  in  which  the  nerve  originates,  and 
from  the  direct  injury  of  the  walls  of  the  vessel  independently  of 
the  nervous  system,  has  already  been  described  when  speaking  of 
vascular  dilatation  as  the  earliest  change  in  the  process  of  inflamma- 
tion. In  inflammation,  the  irritation  is  so  severe  as  to  cause  not 
only  dilatation  of  the  vessel  and  accelerated  blood-flow,  but  also  a 
subsequent  retardation  of  the  circulation  and  exudation  of  liquor 
sanguinis  and  blood-corpuscles.  (See  "Inflammation.")  If  the 
irritation  be  less  intense  or  less  prolonged  in  its  action  it  produces 
simply  dilatation  of  the  vessels  and  increased  rapidity  of  flow — i.e., 
active  hypersemia.  This  is  seen  in  the  congestion  of  the  skin  which 
results  from  friction,  heat,  and  many  irritating  substances ;  in  the 
priapism  that  sometimes  results  from  the  passage  of  a  catheter ;  and 
in  many  similar  conditions. 

/9.  Sudden  removal  of  external  pressure. — The  sudden  removal  of 
external  pressure  from  vessels  is  followed  by  their  dilatation,  and 
consequently  by  hypersemia.  As  examples  of  hypersemia  from  this 
cause  may  be  mentioned  that  which  results  from  dry  cupping,  and 
from  the  sudden  removal  of  ascitic  fluid,  and  of  the  fluid  from  a 
hydrocele. 

y.  Atony  of  the  tvalls  of  the  vessels  from  malnutrition. — This  is  a 
much  less  important  cause  of  hypersemia.  Fatty  degeneration  of 
the  muscular  and  internal  coats  of  the  smaller  arteries  may,  however, 
in  some  cases  lead  to  their  dilatation,  and  thus  be  a  cause  of  active 
hypersemia. 
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Results. — The  results  of  active  hypersemia  are  principally  such 
as  might  be  expected  to  follow  from  an  increase  in  the  amount  of  the 
arterial  blood,  and  in  the  rapidity  of  its  flow,  in  any  particular  organ 
or  tissue.  There  is  increased  redness  and  pulsation,  a  sensation  of 
throbbing  being  often  experienced  by  the  patient.  There  is  also  an 
increase  in  bulk.  The  temperature  at  the  same  time  undergoes  a 
marked  elevation.  Serous  effusions,  hemorrhage,  and  thrombosis — 
so  common  as  results  of  mechanical  hyperseraia — are  rarely  met  with. 
If  the  hypereemia  be  of  long  duration,  the  small  arteries  become 
permanently  enlarged,  and  their  walls  thickened.  Function  may,  or 
may  not,  be  interfered  with.  It  is  in  the  nervous  centres  that  func- 
tional changes  are  most  frequently  met  with.  They  include  great 
excitability,  parsesthesiee  of  sight  and  hearing,  convulsions,  &c. 

Mechanical   Hyperaemia. 

In  mechanical  hyperaemia,  the  excess  of  blood  is  principally  in  the 
veins,  and  the  flow,  instead  of  being  accelerated,  is  retarded. 

Causes. — The  causes  of  mechanical  hypersemia  are  such  as  inter- 
fere with  the  return  of  the  blood  by  the  veins,  either  by  directly  im- 
peding its  exit  from  any  vein  or  system  of  veins,  or  by  diminishing 
the  normal  circulating  forces.     They  are — 

1.  A  direct  Impediment  to  the  Return  of  Blood  by  the  Veins. — This 
is  the  most  fertile  cause  of  mechanical  hypersemia.  Any  obstruction 
to  the  return  of  blood  by  the  veins  is  followed  by  distension  and  im- 
peded flow  behind  the  obstruction.  The  congestion  of  some  of  the 
abdominal  viscera  which  results  from  the  obstruction  to  the  portal 
circulation  in  cirrhosis  of  the  liver;  that  of  the  lung  in  mitral  con- 
striction and  regurgitation;  that  of  the  system ic  circulation  in  insuf- 
ficiency of  the  tricuspid  valve;  and  that  of  the  lower  extremities 
from  the  pressure  of  the  gravid  uterus  on  the  iliac  veins,  are  a  few  of 
the  numerous  familiar  examples  of  mechanical  hypersemia  from  this 
cause. 

2.  Gravitation. — This  becomes  an  important  auxiliary  in  the  pro- 
duction of  hyperaemia  in  disease,  especially  when  it  is  associated  M'ith 
diminished  cardiac  power.  The  effect  of  gravitation  in  determining 
congestion  of  the  most  dependent  parts  is  exemplified  in  chronic  ex- 
haustive and  in  many  of  the  acute  febrile  diseases,  in  which  the  nutri- 
tion generally  becomes  impaired,  the  heart's  power  weakened,  and  in 
which  the  patient  is  unable  frequently  to  change  his  position.     The 
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integuments  of  the  back,  and  the  posterior  portions  of  the  hings,  are 
the  parts  which  are  thus  most  frequently  affected. 

3.  Increased  Loeal  Resistance. — This  results  from  diseased  condi- 
tions of  the  arterial  walls,  owing  to  which  they  either  lose  their 
elasticity  and  contractility  and  thus  their  power  of  equalizing  and 
regulating  the  blood-floM',  or  become  considerably  enlarged.  In  either 
case  the  circulation  will  be  impeded,  and  accumulation  of  blood  and 
retardation  of  flow  take  place  in  the  veins  beyond.  Such  conditions 
may  arise  from  simple  atony  of  the  arterial  Avails,  or  from  ather- 
omatous, fjitty,  or  calcareous  changes.  They  are  most  common  in 
advanced  life.  The  part  they  play  in  the  production  of  senile  gan- 
grene has  been  already  alluded  to.     (See  "  Senile  Gangrene.") 

4.  Diminished  Cardiac  Poiver. — This  is  one  of  the  most  important 
causes  of  mechanical  hypersemia,  especially  when  it  is  associated  with 
any  of  the  preceding  ones.  The  motor  power  of  the  heart  becomes 
impaired  in  many  of  the  chronic  exhausting  diseases,  also  in  the 
acute  febrile  diseases,  as  in  typhus  and  tyjihoid  fever,  and  in  all 
those  conditions  of  degeneration  and  softening  of  its  structure  which 
lead  to  the  dilatation  of  its  cavities.  In  whichever  of  these  ways  the 
vis  a  tergo  is  diminished  it  Avill  tend  to  produce  venous  hypersemia. 

Results. — Long-continued  mechanical  hypersemia  leads  to  im- 
pairment of  vitality  and  function.  The  tissues  gradually  atrophy 
and  undergo  retrogressive  changes,  although  from  the  amount  of 
serosity  and  blood  which  they  contain  their  size  and  absolute  weight 
may  be  increased.  Their  temperature  becomes  lowered.  The  most 
important  results,  however,  of  this  variety  of  hypersemia  are  fibroid 
induration,  transudation  of  serum,  hemoii^hage,  thrombosis,  and  gan- 
grene. 

1.  Fibroid  Induration. — This,  which  is  due  to  a  gradual  increase 
in  the  connective  tissue  around  the  blood-vessels,  is  one  of  the  most 
important  results  of  long-continued  mechanical  hypersemia.  The 
interstitial  growth  leads  to  atrophy  of  the  other  structures,  and  thus 
to  impairment  of  the  functions  of  the  organ.  In  the  stomach,  it 
produces  atrophy  of  the  glandular  structures ;  in  the  kidney,  com- 
pression of  the  urine-tubes  ;  in  the  liver,  obstruction  to  the  portal 
circulation  ;  in  the  heart,  diminution  in  motor  power.  The  alterations 
which  this  change  produces  in  the  physical  characters  of  the  organs — 
viz.,  a  hardness  and  induration  associated  with  abnormal  redness  or 
pigmentation  due  to  the  excess  of  blood — are  exceedingly  character- 
istic. 
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2.  Transudation  of  Serum. — This  gives  rise  to  oedema  and  drop- 
sical effusions.  Its  occurrence  is  greatly  favored  by  the  stretching  of 
the  walls  of  the  vessels,  and  by  the  damage  which  their  structure 
sustains.  The  transuded  serum  usually  differs  from  blood-serum  in 
being  of  lower  specific  gravity,  and  in  containing  more  water  and 
less  of  the  solid  constituents.  The  greater  the  pressure,  the  more 
nearly  does  the  transuded  liquid  resemble  the  liquor  sanguinis,  and 
the  greater  is  the  amount  of  albumen  which  it  contains.  If  tlie 
pressure  be  very  great,  it  may  yield  a  fibrinous  coagulum. 

3.  Hemorrhage. — This  is  another  result  of  mechanical  hyperseiuia. 
It  usually  occurs  only  when  the  obstruction  to  the  venous  current  is 
very  great.  Those  vessels  which  are  the  least  supported  are  the  first 
to  give  way.  The  hemorrhage  into  the  stomach  in  cirrhosis  of  the 
liver,  and  into  the  lung  in  mitral  disease,  are  familiar  examples  of 
hemorrhage  from  this  cause. 

Not  only  does  blood  escape  from  the  vessels  by  rupture  of  their 
walls  in  mechanical  hyperemia,  but  the  red  blood-corpuscles  pass 
through  the  walls  of  the  capillaries  into  the  surrounding  tissues  with- 
out rupture  taking  place.  This  passage  of  the  red  corpuscles  through 
the  capillary  walls,  which  was  discovered  by  Cohnheim,  may  be 
observed  in  the  web  of  the  frog's  foot  after  ligature  of  the  femoral 
vein.  The  corpuscles  in  passing  through  the  vessel  become  con- 
stricted in  their  centre,  so  as  to  assume  an  hour-glass  shape.  This 
emigration  only  occurs  when  the  obstruction  is  considerable. 

4.  Thrombosis. — This,  as  a  result  of  mechanical  obstruction,  will 
be  described  in  the  following  chapter. 

5.  Gangrene. — This  only  occurs  from  mechanical  hyperemia  when 
the  obstruction  is  very  general  and  complete.  It  has  been  already 
described  under  the  head  of  "  Gangrene." 

Mechanical  HYPERiEMiA  or  the  Liver — Nutmeg  Liver. 
— Long-continued  mechanical  hypersemia  of  the  liver  gives  rise  to  the 
condition  known  as  Nutmeg  JAver.  This  is  the  condition  which  so 
frequently  results  from  disease  of  the  heart.  The  change  is  charac- 
terized by  a  large  accumulation  of  blood  in  the  hepatic  veins,  by 
dilatation  and  thickening  of  these  veins,  by  atro})hy  of  the  hepatic 
cells  in  the  central  portions  of  the  acini,  and  by  an  increase  in  the  in- 
terlobular connective  tissue.  The  impediment  to  the  return  of  blood 
by  the  hepatic  vein  leads  to  atrophy  of  the  cells  in  the  central  por- 
tions of  the  acini,  and  also  to  the  formation  of  granular  pigment,  so 
that  when  examined  microscopically  these  portions  of  the  acini  are 
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seen  to  consist  of  broken-down  cells  and  granules  of  pigment.  (Fig. 
104.)     The  veins  here  are  found  much  dilated  and  filled  with  red 
blood -corpuscles.      Their  walls 
are  thickened,   and   there  often  ^^' 

appears  to  be  also  more  or  less  .      - 

thickening   of  the    intercellular  ^  -''       .  .- 

network  which  immediately  sur-  v 

rounds  the  central  vein.  Owing 
to  this  thickening  of  the  central 
veins  and  of  the  adjacent  inter-  ///■  ' 

cellular  network,  and  to  the  de- 
struction of  the  liver-cells,  the 
most  central  portions  of  the  acini, 
in  advanced  stages  of  the  disease,    ^  ^ 

may  present  a  very  fibrous  ap-        •■     ^  *    - 

pearance.  At  the  peripheral  parts 
of  the  acini  the  new  interlobular  "^ 

growth  is  seen  insinuating  itself 
between  the  almost  unaltered 
liver-cells.     This  new  interlobu-      ,, ,       ^ .       c,     •     *»,    ^  *     *■      ^  *i, 

Autmeg  Liver.     SuowiDg  the  destruction  of    the 

lar    growth    is    usually    distinctly  Hver-cells    and    the    pigmentation    in    the    central 

1       ,     -1    1      ,     n        .1                 .             ,  portions   of   the    acinus,    together   with    the    new 

micleated,  but,  for  the  most  part,  g,.,^^^  ,,  connective  tissue  at  the  periphery.    V. 

less    so    than     that    met    with    in  Hepatic  vein.    p.  Portal  canal.     X  50.    (When  this 

.         .            _              n     1            1  specimen    is   more    highly   magnified,   the    central 

Cirrhosis.        its    cellular    character  h.patic  vein  and  its  tributaries  are  seen  to  be  filled 

has  been  especially  insisted  upon   '^'*^  '""^  biood-corpuscies,  and  their  waiis  thick- 

ened.       The   intercellular   network  which  Imme- 
by  Dr.    Wickham  Legg.  diately  surrounds   it    is   also    thickened,    and   the 

In     the    earlier    stages     of    this     P^^P'^^'-^I    connective-tissue   growth   contains   nu- 
o  merous  nuclei.) 

affection  the  liver  is  often  con- 
siderably increased  in  size  from  the  large  amount  of  blood  which  it 
contains.  On  section,  it  presents  a  peculiar  mottled  appearance,  the 
centre  of  the  lobules  being  of  a  dark  red  color,  whilst  the  peripheral 
portions  are  of  a  yellowish-white.  This  latter  appearance  is  often 
increased  by  the  presence  of  more  or  less  fat  in  the  peripheral  liver- 
cells.  Ultimately  the  organ  may  undergo  a  gradual  diminution  in 
size.  This  is  due  partly  to  the  atrophy  of  the  cells  in  the  central 
portions  of  the  lobule,  and  partly  to  the  pressure  of  the  interlobular 
growth.*  The  interlobular  growth  tends  to  cause  obstruction  to  the 
portal  circulation,  as  in  cirrhosis. 

Mechanical  Hyperemia  of  the  Lungs. — In  the  lungs  long- 
continued  mechanical  hypergemia  produces  that  peculiar  induration 
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and  pigmentation  of  the  organs  which  is  known  as  Broion  Induration. 
Tliis  condition  most  frequently  results  from  stenosis  and  insufficiency 
of  the  mitral  orifice.  The  alterations  produced  in  the  pulmonary 
texture  consist  in  the  first  place  of  elongation  and  dilatation  of  the  pul- 
monary capillaries,  so  that  even  in  uninjected  preparations  the  alveolar 
walls  appear  abnormally  tortuous.  The  epithelial  cells  lining  the 
alveoli  also  become  swollen  and  ultimately  multiply,  and  they  are 
seen  in  large  numbers,  filled  with  dark  brown  pigment,  covering  the 
alveolar  walls.      (Fig.  105.)     They  frequently  accumulate  within, 

Fio    105 


^^ 


Bmwn  Indmatiimof  the  Lumi     hhov.  I    i  uf^5^^oll(n  pigmented 

epithelnl  cells  covering  the  alveolai  ^\.illo,  lliu  jm-itasu  nf  connective  tissue  aiound 
the  blood-vessel,  a,  and  the  Idige  quantity  of  pigment    6  The  alveolar  cavity     X  200.  - 

and  ■  fill,  the  alveolar  cavities.  These  changes  are  followed  by  an 
increase  in  the  interlobular  connective  tissue,  by  the  formation  of 
large  quantities  of  brownish-black  pigment,  and  often  by  a  thicken- 
ing of  the  alveolar  walls. 

Lungs  in  which  these  changes  are  at  all  advanced  present  a  more 
or  less  uniform  brownish-red  tint,  mottled  with  brown  or  blackish- 
colored  specks  and  streaks.  They  are  heavier  and  tougher  than 
natural,  less  crepitant,  and  upon  squeezing  them  the  pulmonary  tissue 
is  found  to  be  denser  and  thicker  than  that  of  a  healthy  lung. 


PosT-]\IoRTEM  Appearances  of  HypEHiEMiA. — The  post-mor- 
tem appearances  presented  by  hyper?cmic  organs  and  tissues  vary 
considerably.     Very  frequently  parts  which  were  hypersemic  during 
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life  show  no  signs  of  it  after  death.  If  the  blood  docs  not  coagulate 
rapidly  it  passes  on  into  the  veins,  and  thus  the  recognition  of  arterial 
and  capillary  hyperremia  very  often  becomes  impossible.  The  effect 
of  gravitation  must  also  be  taken  into  account  in  estimating  hyper- 
semia.  After  death  the  blood  naturally  gravitates  to  the  most  de- 
pendent parts : — this  is  seen  in  the  post-mortem  congestion  of  the 
posterior  portions  of  the  lungs,  and  of  the  most  dependent  portions 
of  the  various  coils  of  the  intestine.  The  uniform  redness  of  post- 
mortem staining,  again,  must  not  be  confounded  with  the  redness  of 
hypersemia.  In  capillary  and  arterial  hypersemia  the  color  is  red, 
and  the  injection  often  presents  the  appearance  of  a  capilliform  net- 
work. If  very  intense,  it  may  to  the  naked  eye  appear  uniform,  but 
a  lens  will  always  discover  its  capillary  nature.  When  the  veins  are 
the  seat  of  the  hypersemia,  the  injection  is  called  ramiform,  and  the 
color  is  dark  blue. 

The  anatomical  peculiarities  in  the  distribution  of  the  blood-vessels 
will,  however,  materially  affect  the  appearance  of  the  hypersemia. 
In  the  intestines  it  is  often  punctiform,  being  situated  in  the  vessels 
of  the  villi;  so  also' in  the  kidney,  when  its  seat  is  the  Malpighian 
corpuscles.  A  punctiform  appearance  may  also  be  produced  by 
minute  extravasations  of  blood.  If  the  hypersemia  is  of  long  stand- 
ing, the  tissue  becomes  pigmented.  This  is  often  well  seen  in  the 
stomach  and  intestines,  also  in  the  lungs. 


CHAPTER  XLIII. 

THROMBOSIS. 


Thrombosis  is  a  coagulation  of  the  blood  within  the  vessels 
during  life.  This  coagulation  is  owing  to  changes  in  the  walls  of 
the  vessel  itself,  or  to  impeded  blood-flow.  The  coagulum  is  called 
a  thrombus.  It  may  form  in  the  heart,  in  the  arteries,  in  the  capil- 
laries, or  in  the  veins.  It  is  much  the  most  common  in  the  last- 
named  vessels. 
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Thrombi  must  be  distingiiishecl  from  the  coagula  that  form  after 
death,  and  also  from  those  formed  in  the  last  moments  of  life  which 
are  so  commonly  found  in  the  cardiac  cavities.  Post-mortem  coagula 
are  soft,  and  are  often  divisible  into  two  layers,  colored  and  uncolored; 
they  do  not  adhere  to  the  walls  of  the  vessel,  and  rarely  completely 
fill  its  cavity.  The  clots  formed  in  the  heart  just  before  death  con- 
stitute a  connecting  link  between  post-mortem  coagula  and  thrombi. 
They  are  more  or  less  decolorized,  and  are  firmer  in  consistence  and 
more  fibrinous  than  post-mortem  clots.  They  are  not  firmly  ad- 
herent to  the  cardiac  walls,  but  are  often  so  entangled  amongst  the 
columnse  carnese,  chordse  tendinese,  and  papillary  muscles,  that  they 
cannot  be  quite  readily  separated.  They  appear  to  be  the  result  of 
the  mechanical  defibrination  of  the  blood  by  the  cardiac  contractions 
a  little  while  before  death :  the  contractions  not  being  sufficiently 
strong  to  empty  the  cavities,  some  of  the  blood  remains  behind,  and 
becomes  "  whipped  up"  and  defibrinated.  These  clots  are  most  com- 
mon in  the  right  cardiac  cavities,  and  they  often  extend  some  way 
into  the  pulmonary  artery  and  aorta,  from  which,  however,  they  can 
very  readily  be  removed.  They  are  met  with  most  frequently  in 
those  cases  in  which  death  has  taken  place  slowly,  and  in  which  there 
has  been  a  gradual  loss  of  power  in  the  cardiac  contractions.  The 
proportion  of  fibrinogenous  substance  in  the  blood  will  also  mate- 
rially influence  the  extent  of  their  formation. 

A  thrombus,  or  ante-mortem  clot,  is  firmer,  dryer,  and  more  fibri- 
nous than  either  of  the  preceding,  and  it  is  adherent  to  the  walls  of 
the  vessel.  Its  characters,  however,  vary  with  its  age,  and  with  the 
circumstances  under  which  it  originates.  When  freshly  formed,  it  is 
of  a  dark  red  color  and  soft  gelatinous  consistence,  closely  resembling 
the  post-mortem  clot.  It  gradually  becomes  paler,  dryer,  less  elastic, 
and  more  friable.  If  it  is  rapidly  produced — as  when  the  circula- 
tion is  suddenly  arrested  in  a  portion  of  a  vessel  by  the  application 
of  a  ligature — the  coagulum  at  once  completely  fills  the  vessel, 
and  as  it  becomes  firmer  it  maintains  a  more  or  less  uniform  struc- 
ture. Thrombi,  however,  which  have  undergone  a  slow  and  gradual 
formation  are  rarely  thus  uniform  in  structure,  but  are  made  up  of 
numerous  concentric  layers,  and  so  present  a  stratified  appearance. 
This  is  owing  to  the  coagulation  taking  place  gradually  upon  the 
inner  surface  of  the  vessel,  and  to  the  white  corpuscles  adhering  to 
the  successive  layers  of  coagulum.  These  corpuscles,  from  the 
property  which  characterizes  them  of  adhering  to  one  another  and  to 
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the  sides  of  tlie  vessels,  and  especially  to  any  porous  substances  with 
which  they  may  come  in  contact,  cohere  with  the  fibrinous  layers  as 
they  are  deposited ;  so  that  ultimately  the  thrombus  is  made  up  of 
layers  of  fibrinous  coagulum  and  white  corpuscles  more  or  less  alter- 
nately and  concentrically  arranged.  This  gives  to  it  a  stratified 
appearance. 

The  thrombus  may  completely  or  only  partially  fill  the  cavity  of 
the  vessel.  In  most  cases,  however,  when  coagulation  has  com- 
menced, it  proceeds  until  the  vessel  is  obstructed,  and  when  once  this 
has  occurred  the  formation  of  the  thrombus  continues  to  extend  in 
the  course  of  the  vessel  until  it  meets  with  a  current  of  blood  strong 
enough  to  arrest  its  progress.  Its  ultimate  extent  will  thus  mainly 
depend  upon  the  vessel  in  which  it  is  formed,  upon  the  size  and  situa- 
tion of  the  collateral  branches,  and  upon  the  force  of  the  circulating 
current.  The  direction  in  which  the  coagulation  principally  extends, 
whether  in  the  arteries  or  veins,  is  consequently  backwards  from 
vessels  of  smaller  to  those  of  larger  calibre;  the  formation  of  the 
thrombus  continuing  until  it  meets  with  a  current  sufficiently  strong 
to  restore  the  circulation,  which  in  many  cases  is  as  far  as  the  entrance 
of  the  next  large  collateral  vessel.  The  end  of  the  thrombus  next 
the  heart  is  rounded  and  conical  in  shape.     (See  Fig.  108,  c.) 

The  thrombus  when  once  formed  either  becomes  oi^ganized  or 
softens.  The  former  is  most  frequent  in  the  arteries,  the  latter  in  the 
veins  and  heart. 

Organization. — This  consists  in  the  gradual  transformation  of  the 
thrombus  into  connective  tissue.  A  thrombus  which  is  undergoing 
a  process  of  organization  gradually  diminishes  in  size,  it  becomes 
more  and  more  decolorized,  firmer  and  more  fibrous  in  consistence, 
its  union  with  the  wall  of  the  vessel  becomes  more  intimate,  and 
ultimately  it  becomes  converted  into  a  fibro-cellular  cord.  These 
changes  are  probably  principally  owing  to  the  white  blood-corpuscles 
which  it  contains. 

Soon  after  the  formation  of  the  thrombus  the  number  of  young 
cells  in  it  becomes  greatly  increased.  In  a  somewhat  more  advanced 
stage  the  red  blood-corpuscles  almost  entirely  disappear,  the  clot 
becomes  firm  and  homogeneous,  and,  in  addition  to  the  small  round 
elements,  numerous  anastomosing  spindle-shaped  cells  with  oval  nu- 
clei make  their  appearance.  (Fig.  106.)  The  intercellular  material 
then  becomes  fibrillated,  the  walls  of  the  vessel  become  infiltrated  with 
cells,  and  numerous  new  blood-vessels  are  formed  which  intersect  the 
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thrombus  in  all  directions.     These  vessels  comruunicate  with  the 
cavity  of  the  thrombosed  vessel,  and  with  its  vasa  vasorum.     (Fig. 

Fig.  106. 


Section  of  an  Arterial  Thrniribus  Thirty-seven  Days  Old.    a.  New  blood-Tessels. 
6.  Leucocytes  and  anastomosing  cells.    (Eindfleisch.) 


Fig.  107. 


107.)    The  vascular  fibrillated  structure  into  which  the  thrombus  has 

become  organized  gradually  under- 
goes a  process  of  atrophy  and  con- 

fl  \^^Km 1,1  Lii  '''"f'™;.'  the  «.7,™'''' ''""''''?:; 

2  I     JIll     aiid  ultimately  it  becomes  converted 

into  a  fibro-cellular  cord.  In  some 
cases  it  becomes  calcified,  and  thus 
forms  a  phlebolith. 

Respecting  the  source  from  which 
the  large  number  of  new  cells  which 
make  their  appearance  in  the  throm- 
bus are  derived,  it  appears  to  be 
most  probable  that  they  originate 
mainly  from  the  white  blood-cor- 
puscles, and  partly  from  the  endo- 
thelial and  connective-tissue  cells 
belonging  to  the  walls  of  the  vessel. 
Whether,  however,  they  are  all  of 
them  the  offspring  of  these  elements, 
or  whether  some  of  them  may  not 
be  leucocytes  which  have  penetrated 
from  without,  is  unknown.  From 
these  small  cells  the  elongated  con- 

The  exact  source  from  which  the 


Lonqitiidinal  '^crtion  'f  the  Ligatuted  End 
of  the  Ciuud  Jrteiy  of  a  Dog,  fifli/  Days  after 
the  Application  of  the  Ligalttre.  Showing  the 
newly-formed  vessels  in  the  thromlnis  and  their 
communication  with  the  vasa  vasorum.  Th. 
Thrombus.  M.  Bluscular  coat.  Z.  External 
coat  and  vasa  vasorum.     X  20.     (0.  Weber.) 


nective-tissue  cells  are  produced. 
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fibrillated  intercellular  material  is  derived — whether  the  intercellular 
coagulum  itself  fibril lates,  or  whether  it  disappears  and  the  fibres  are 
derived  from  the  protoplasm  of  the  cells — is  uncertain. 

Softening. — If  the  thrombus  does  not  become  organized,  it  usually 
undergoes  a  process  of  softening  and  liquefaction  : — this  is  most  com- 
mon in  the  veins  and  heart.  It  is  probable  also  that  in  some  cases 
the  thrombus  may  become  absorbed.  The  softening  most  frequently 
commences  in  the  centre  of  the  clot,  and  gradually  extends  towards 
the  circumference.  The  thrombus  breaks  down  into  a  soft  pulpy 
material,  which  sometimes  has  the  appearance  of  pounded  cooked 
meat,  and  in  other  cases  is  distinctly  puriform  in  character.  Under 
the  microscope  it  is  seen  to  consist  of  albuminous  granules,  molecular 
fat,  and  more  or  less  altered  red  and  white  blood-corpuscles.  These 
changes  in  the  clot  are  frequently  owing  simply  to  its  disintegration, 
but  in  some  cases  it  is  probable  that  the  thrombus  may  suppurate,  and 
that  owing  to  the  proliferation  of  the  white  blood-corpuscles  which 
it  contains  it  becomes  converted  into  true  pus.  The  whole  of  the 
thrombus  may  thus  become  softened,  or  the  process  may  be  limited 
to  the  more  central  portions,  whilst  the  external  layers  become 
organized.  Very  frequently  as  the  older  portions  of  the  clot  are 
becoming  disintegrated  and  softened,  fresh  coagulation  takes  place 
at  its  extremities. 

Causes. — The  causes  of  thrombosis  are  of  two  kinds — those  which 
lead  to  a  retardation  of  the  blood-flow,  and  those  in  which  there  is 
some  abnormal  condition  of  the  walls  of  the  vessels  or  of  the  blood. 

1 .  Thrombosis  from  Retardation  of  the  Blood  flow  may  result  from — 

a.  Interruption  or  narrowing  of  the  vessel. — This  occurs  after  the 
application  of  a  ligature.  Coagulation  commences  at  the  point  of 
contact,  and  extends  as  far  as  the  first  large  collateral  branches,  thus 
permanently  closing  the  vessel.  The  pressure  exercised  by  tumors, 
cicatricial  tissue,  extravasations  of  blood,  and  the  closure  of  a  vessel 
by  the  impaction  of  an  embolus,  may  in  the  same  way  by  impeding 
or  arresting  the  circulation  cause  thrombosis.  General  obstruction  in 
the  capillaries  of  a  part  also  causes  coagulation  in  the  adjacent  veins, 

i?.  Solution  of  the  continuity  of  the  vessel. — The  formation  of  a 
thrombus  after  the  division  or  tearing  of  a  vessel  constitutes  the 
means  by  which  hemorrhage  is  immediately  arrested : — there  must 
be  either  thrombosis  or  continuous  hemorrhage.  In  the  arteries,  the 
severed  end  of  the  vessel  contracts  and  retracts  within  its  sheath, 
coagulation  commences  around  it  and  extends  upwards  as  far  as  the 
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first  large  collateral  branch.  In  the  veins  hemorrhage  is  frequently 
arrested  by  the  valves,  and  the  formation  of  a  thrombus  will  evi- 
dently depend  upon  the  relative  situations  of  the  valves  and  col- 
lateral vessels.  The  hemorrhage  from  the  uterus  after  the  separa- 
tion of  the  placenta  is  arrested  either  by  uterine  contraction  or  by 
thrombosis. 

y.  Dilatation  of  the  vessels,  or  of  the  heart. — The  most  familiar 
example  of  thrombosis  from  this  cause  is  that  which  occurs  in  an 
aneurism.  The  greater  the  amount  of  dilatation  the  greater  is  the 
retardation  of  the  blood-flow.  The  coagulation  commences  at  the 
sides  of  the  vessel,  and  may  extend  until  it  completely  fills  the  cavity. 
Coagulation  from  the  same  cause  is  not  uncommon  in  the  dilated 
plexuses  of  the  prostate  gland.  In  the  heart,  thrombosis  is  most 
frequent  in  the  auricles.  It  usually  commences  in  the  auricular 
appendix,  Avhei'e  there  is  very  little  propulsive  power,  and  it  may 
gradually  extend  into  the  auricular  cavity.  It  is  also  met  with  in 
the  ventricles,  commonly  commencing  here  between  the  columnse 
carnese. 

d.  Diminished  cardiac  power. — This  is  a  common  cause  of  throm- 
bosis in  the  veins.  The  coagulation  commences  just  behind  the  flaps 
of  the  valves,  from  which  it  gradually  extends  into  the  cavity  of  the 
vessel.  This  appears  to  be  owing  to  the  force  of  the  current  not 
being  sufficiently  strong  to  completely  open  the  valves,  and  the  blood 
consequently  stagnates  and  coagulates  behind  them.  The  crural  and 
iliac  veins,  the  venous  plexuses  of  the  back,  and  the  cerebral  sinuses, 
are  the  situations  in  which  thrombosis  from  this  cause  is  most  fre- 
quently met  with.  It  occurs  in  the  course  of  many  chronic  exhaust- 
ing diseases  in  which  the  cardiac  power  becomes  diminished,  and  is 
especially  frequent  in  phthisis,  cancer,  &c.  The  state  of  the  blood, 
which  often  has  an  abnormal  tendency  to  coagulate,  together  with 
the  quiescent  condition  of  the  patient,  materially  aids  in  causing 
the  coagulation. 

2.  Thrombosis  from  Abnormal  Conditions  of  the  Vessels  or  of  the 
Blood. 

a.  Causes  in  the  vessels. — Any  abnormal  condition  of  the  walls 
of  a  vessel  may  be  a  cause  of  thrombosis.  When  the  wall  becomes 
abnormal  it  acts  as  a  foreign  body,  and  the  blood  coagulates  upon  it, 
and  it  may  continue  to  do  so  until  the  cavity  of  the  vessel  becomes 
filled  with  coagulum.  Thrombi  produced  in  this  way  are  conse- 
quently stratified.     The  walls  of  a  vessel  may  become  altered  as  the 
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result  of  inflammatory  processes,  and  inflammation  was  formerly 
regarded  as  the  main,  if  not  the  only,  cause  of  thrombosis ;  hence 
thrombosis  in  veins  is  frequently  termed  "phlebitis"  even  at  the 
present  day.  Inflammation  of  veins,  as  already  stated,  is  certainly 
rare  as  a  primary  condition,  although  it  not  unfrequently  results 
from  the  formation  of  a  thrombus.  When  occurring  primarily, 
inflammatory  processes,  both  in  the  arteries  and  the  veins,  have  their 
seat  in  the  external  and  middle  coats  or  in  the  deeper  layers  of  the 
intima.  They  never  commence  in  the  lining  membrane  of  the  vessel : 
this  only  becomes  affected  secondarily.  The  vitality  of  the  lining 
membrane  becomes  impaired  as  the  result  of  the  inflammatory  process, 
and  when  this  has  occurred  it  acts  as  a  foreign  body,  and  thus  there 
is  a  tendency  for  the  blood  to  coagulate  upon  its  surface.  In  other 
cases  the  lining  membrane  is  completely  destroyed,  and  the  sub- 
jacent diseased  tissues  thus  come  into  contact  with  the  circulating 
blood,  and  iii  the  same  way  cause  the  formation  of  a  thrombus. 
Such  inflammatory  changes  occur  in  the  arteries,  constituting  the 
condition  known  as  "  atheroma,"  which,  in  the  smaller  vessels, 
may  be  a  cause  of  thrombosis.  In  the  heart  they  constitute  endo- 
carditis ;  and  here  also,  as  has  been  seen,  coagulation  may  take  place 
upon  the  abnormal  surface  of  the  inflammatory  vegetations.  (See 
"  Endocarditis.") 

The  walls  of  a  vessel  may  also  become  altered,  and  thus  thrombosis 
result,  from  inflammation  or  gangrene  of  the  tissues  in  which  it  is 
situated.  The  vitality  of  the  vessel  becomes  destroyed,  and  the  blood 
coagulates  within  it ;  and  by  this  means  the  occurrence  of  hemorrhage 
is  frequently  prevented.  The  projection  of  new  formations,  as  sar- 
coma, into  the  cavity  of  vessels,  may  in  the  same  way  cause  the 
formation  of  a  thrombus. 

t3.  Causes  in  the  blood. — The  greater  the  tendency  of  the  blood  to 
coagulate,  the  more  readily  will  thrombosis  take  place.  An  increased 
tendency  to  coagulation  appears  often  to  be  due  to  an  excess  of  the 
fibrinogenous  substance  in  the  blood,  such  as  exists  in  acute  inflam- 
matory diseases,  and  in  the  latter  months  of  pregnancy.  This  tend- 
ency, however,  is  j)robably  never  sufficient  in  itself  to  determine  the 
formation  of  a  thrombus;  it  can  hence  only  be  regarded  as  a  predis- 
posing cause.  It  is  especially  in  those  conditions  in  which  the  circu- 
lation is  impeded  from  diminished  cardiac  power,  that  it  becomes  an 
important  agent  in  producing  thrombosis. 

Results. — The  results  of  thrombosis  comprise  certain  changes  in 
19 
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the  walls  of  the  vessels,  more  or  less  obstruction  to  the  circulation, 
and  embolism.     These  must  be  considered  separately. 

1.  Changes  in  the  vessels. — More  or  less  alteration  in  the  wall  of 
the  vessel  is  an  invariable  consequence  of  the  formation  of  a  throm- 
bus. When  the  thrombus  undergoes  a  process  of  organization,  it 
becomes,  as  already  described,  intimately  united  with  the  vascular 
wall.  The  latter  in  the  first  place  becomes  infiltrated  with  cells  and 
considerably  thickened,  but  ultimately,  together  with  the  thrombus, 
gradually  atrophies.  It  is  when  the  thrombus  softens  and  becomes 
disintegrated  that  the  most  important  changes  take  place  in  the  vessel. 
These  changes  are  of  an  acute  inflammatory  nature,  and  appear  to 
result  from  the  ii-ritating  influence  of  the  softened  thrombus.  They 
are  most  frequently  observed  in  the  veins,  where  softening  is  most 
liable  to  occur. 

The  walls  of  a  vein  within  which  a  thrombus  is  softening  are  con- 
siderably thickened,  so  that  the  vessel  more  resembles  an  artery.  The 
inner  surface  has  lost  its  translucency,  and  is  of  a  dead  opaque  color. 
The  vasa  vasorum  are  hyperpemic.  Under  the  microscope,  the  cells 
of  the  intima  and  of  the  middle  and  external  coats  are  found  to  be 
considerably  increased  in  number,  and  numerous  leucocytes  are  seen 
infiltrating  the  different  textures.  In  some  cases  small  collections  of 
pus  are  seen  in  the  external  coats.  Similar  changes  are  observed  in 
the  arteries. 

In  these  acute  inflammatory  changes  which  are  produced  in  veins 
by  thrombi,  proliferation  of  the  endothelium  of  the  vessel  often  ap- 
pears to  play  a  prominent  part.  As  already  stated,  in  inflammation 
of  vessels  not  resulting  from  thrombosis,  the  endothelium  undergoes 
no  active  changes. 

2.  Obstruction  to  the  circulation. — The  consequences  of  the  obstruc- 
tion to  the  circulation  which  results  from  the  formation  of  a  thrombus 
will  depend  upon  the  rapidity  of  its  formation,  the  nature  and  size 
of  the  vessel  obstructed,  the  situation  and  number  of  the  collateral 
branches,  and  the  force  of  the  circulating  current.  When  a  thrombus 
forms  in  a  vein  of  small  size  and  there  are  numerous  collateral  ves- 
sels, as  in  the  prostatic  or  uterine  plexuses,  the  circulation  is  but  little 
interfered  with  and  no  symptoms  of  obstruction  result.  If,  how- 
ever, the  main  trunk  of  a  large  vein  becomes  obliterated,  as  that  of 
the  femoral  or  iliac  veins,  the  obstruction  is  followed  by  hypera}mia, 
the  extent  and  duration  of  which  will  depend  upon  the  facility 
with  which  the  circulation  can  be  restored  by  the  collateral  vessels. 
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Thrombosis  in  the  above-named  veins  frequently  occurs,  as  already 
stated,  in  the  latter  stages  of  many  chronic  diseases,  especially  in 
phthisis ;  also  in  the  puerperal  state,  where  it  gives  rise  to  the  con- 
dition known  as  plilegynasia  dolens.  The  formation  of  a  thrombus 
here  is  followed  by  oedema  and  swelling  of  the  limb,  which  becomes 
tense,  elastic,  and  painful.  In  the  early  stage  there  may  be  some 
cyanosis,  but  this  is  usually  quickly  followed  by  a  pallid  whiteness 
of  the  surface.  There  is  often  more  or  less  tenderness  in  the  course 
of  the  vein,  which  feels  enlarged,  hard,  and  knotted,  owing  to  the 
secondary  inflammatory  changes  in  its  walls.  At  the  same  time  there 
is  sometimes  swelling  and  tenderness  of  the  lymphatics,  which  may 
be  seen  as  red  lines  traversing  the  limb.  Diffuse  inflammation  of 
the  skin  and  subcutaneous  cellular  tissue  occasionally  occurs.  These 
changes  are  owing  partly  to  the  mechanical  impediment  to  the  circu- 
lation, and  partly  to  the  obstruction  of  lymphatics  and  to  the  second- 
ary inflammatory  processes  in  the  vein  and  tissues  which  ensue.  The 
circulation  is  usually  ultimately  restored;  but  if  the  impediment  has 
been  of  long  duration,  the  tissues  become  thickened,  and  the  limb  is 
left  in  a  hard,  indurated,  and  somewhat  enlarged  condition. 

The  formation  of  a  thrombus  in  an  artery  is  followed  in  the  first 
place  by  ansemia  of  the  parts  supplied  by  it;  the  ultimate  result  will 
depend  upon  the  facility  with  which  the  circulation  can  be  restored 
by  the  collateral  vessels.  If  the  circulation  be  quickly  re-established, 
as  is  usually  the  case,  the  vitality  of  the  tissues  may  not  become  im- 
paired ;  but  if  not,  the  part  may  undergo  a  process  of  molecular  dis- 
integration and  softening,  the  softened  tissue  often  being  surrounded 
by  a  zone  of  hypersemia  which  results  from  the  attempt  to  establish 
a  collateral  circulation. 

3.  Embolism. — Portions  of  the  thrombus  may  be  carried  away  by 
the  circulation,  thus  constituting  embolism.  This,  which  is  the  most 
important  result  of  thrombosis,  will  be  considered  in  the  following 
chapter. 
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CHAPTER  XLIY. 


EMBOLISM. 


Fig.  108. 


Embolism  is  the  arrest  of  solid  substances  circulating  in  the 
blood  in  vessels  which  are  too  small  to  allow  them  to  pass.  The 
solid  substances  are  termed  emboli.  These  are  very  various  in 
their  nature. 

By  far  the  most  frequent  source  of  emboli  are  thrombi,  portions 
of  which  are  carried  from  the  seat  of  their  formation  by  the  circu- 
lation, and  become  arrested  in  distant  vessels — thus  constituting 
embolism.  A  thrombus  may  give  rise  to  emboli  in  various  ways. 
It  may  soften  and  break  down,  and  if  the  lumen 
of  the  vessel  be  thus  restored,  its  fragments  be- 
come distributed  by  the  blood-current.  In  those 
cases  in  which  the  thrombus  does  not  fill  the 
vessel,  portions  of  it  may  readily  be  carried  away 
by  the  blood  passing  over  it.  Perhaps,  however, 
the  most  frequent  way  in  which  a  thrombus  gives 
rise  to  embolism  is  by  its  conical  end  being  broken 
off  by  the  current  of  blood  from  a  collateral  ves- 
sel. The  formation  of  a  thrombus,  as  already 
described,  usually  ceases  opposite  the  entrance  of 
a  large  collateral  vessel,  and  if  its  conical  end 
project  a  little  way  into  the  cavity  of  this  vessel 
phenous  Vein.  Showing  it  may  bc  readily  broken  off  by  the  blood-current. 
i  Ji  enTorthe"  thro.nbl'  (Fig.  108.)  It  is  cspccially  venous  thrombi  which 
into  the  femoral  vessel,    p-jyg  pjgg  ^q  embolisiii :  thc  vcius  of  the  leg,  the 

S.     Saphenous    vein.      T.      'f  .  -i  •  ^  .        ,      . 

Thrombus,     c.  Conical    iliac,  hypogastric,  and  jugular  vcHis  bciug  amougst 
end  projecting  into  femo-    ^|^g  ^^^^^  couimon  sourccs.     Euiboli  froui  cardiac 

ral  vein.     At  v  v,  opposite 

the  valves,  the  thrombus    throuibi  are  also  exceedingly  common,  whilst  those 

is  softened.    (Yirohow.)  ^^.^^^^  ^^^^^^j^^j  ^^^  ^j^^  j^^^^  freqUCUt. 

Emboli  may,  however,  originate  independently  of  thrombi : — 
vegetations  and  calcareous  or  atheromatous  masses  separated  from 
the  valves  of  the  heart,   or  from   the   inner   surface  of  arteries; 


A  Thrombus  in  the.  Sa- 
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portions  of  new  growths,  as  carcinoma,  which,  having  perforated  the 
vessels,  have  been  carried  away  by  the  current ;  parasites  which  have 
niade  their  way  into  the  interior  of  vessels ;  pigment-granules,  and 
other  substances,  may  all  constitute  emboli. 

The  emboli  become  arrested  in  the  first  vessels  they  meet  with 
which  are  too  small  to  allow  them  to  pass :  the  size  of  the  vessel 
will  consequently  depend  upon  the  size  of  the  embolus.  They  are 
often  so  minute  that  they  pass  into  and  become  impacted  in  the 
smallest  capillaries.  The  seat  of  impaction  is  usually  at  the  bifur- 
cation of  the  vessel,  or  where,  from  the  giving  off  of  branches, 
the  calibre  is  diminishing  rapidly.  (See  Fig.  109.)  Thus,  emboli 
originating  in  the  systemic  veins  or  in  the  right  cardiac  cavities 
will  most  commonly  become  arrested  in  the  vessels  of  the  lungs; 
those  originating  in  the  arteries,  the  left  cardiac  cavities,  or  the 
pulmonary  veins — in  the  systemic  arteries  and  capillaries,  especially 
in  those  of  the  spleen,  kidneys,  and  brain ;  and  those  originating 
in  the  portal  venous  system — in  the  hepatic  branches  of  the  portal 
vein.  In  some  cases,  however,  the  smallest  emboli  may  pass  through 
the  capillaries  of  the  lungs  and  become  arrested  in  those  of  the 
kidneys,  spleen,  or  other  organs.  Thus,  with  the  exception  of  emboli 
originating  in  the  portal  vessels,  the  seat  of  arrest  is  the  arteries  or 
capillaries. 

The  emboli  are  usually  carried  in  the  direction  of  the  main  cur- 
rent; hence  those  carried  by  the  aortic  stream  more  commonly  pass 
into  the  thoracic  aorta  than  into  the  carotid  and  subclavian  vessels, 
and  into  the  left  carotid  and  renal  artery  than  into  the  corre- 
sponding arteries  of  the  opposite  side.  Gravitation  also  influences 
the  direction  in  which  they  are  carried,  especially  those  of  large 
size  which  move  somewhat  more  slowly  than  the  blood-stream. 
Owing  to  this,  they  are  more  common  in  the  lower  lobes  and  pos- 
terior parts  of  the  lungs  than  in  the  superior  and  anterior  portions 
of  these  organs. 

The  embolus,  when  arrested,  may  either  completely  or 'only  par- 
tially fill  the  cavity  of  the  vessel.  If,  as  is  frequently  the  case,  the 
arrest  takes  place  at  a  point  of  bifurcation,  the  embolus  may  partially 
fill  both  branches,  allowing  a  small  stream  of  blood  to  pass.  This 
may  break  off  portions  of  it,  and  so  cause  secondary  emboli,  which 
become  impacted  in  more  distant  vessels.  The  amount  of  obstruction 
which  immediately  follows  the  arrest  will  partly  depend  upon  the 
nature  of  the  embolus  itself.    If  the  embolus  be  from  a  soft,  recently- 
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Fig.  109. 


formed  thrombus,  it  will  adapt  itself  to  the  cavity  of  the  vessel,  and 
so  completely  occlude  it.  If,  on  the  other  hand,  it  is  irregular  in 
shape  and  firm  in  consistence,  as  when  derived  from  a  calcified  cardiac 
vegetation,  it  may  not  fill  the  vessel,  but  allow  a  small  current  of 
blood  to  pass  it. 

The  arrest  of  the  embolus,  and  the  consequent  obstruction  to  the 
circulation,  is  followed  by  the  formation  of  thrombi  behind  and  in 
front  of  it,  which  extend  as  far  as  the  entrance  of 
the  first  large  collateral  vessels.  (Fig.  109.)  If 
the  embolus  does  not  completely  fill  the  vessel,  co- 
agulum  is  deposited  in  successive  layers  upon  its 
surface  until  the  occlusion  of  the  vessel  is  complete, 
and  then  the  secondary  thrombus  extends,  as  in  the 
former  case,  until  it  meets  with  a  current  of  blood 
strong  enough  to  arrest  its  progress.  If  the  em- 
bolus is  a  portion  of  a  soft  thrombus,  it  will  in 
most  cases  be  impossible  to  distinguish  it  from  the 
secondary  thrombus  which  surrounds  it.  If,  how- 
ever, it  is  a  calcareous  mass,  or  a  portion  of  an  old 
thrombus,  it  may  usually  be  distinguished  from  the 
more  recent  secondary  coagulum.  The  changes  in 
these  secondary  thrombi  are  similar  to  those  already 
described  as  occurring  in  the  primary — comprising 
adhesion  to  the  wall  of  the  vessel,  softening,  and 
organization. 

Results. — The  results  of  embolism  are  of  two  kinds — those  de- 
pending upon  the  mechanical  obstruction  to  the  circulation,  and 
those  produced  by  the  irritating  or  infective  properties  of  the  emboli 
themselves,    .(^ee  "  Pyaemia.") 

The  first  series  of  changes  are  those  occurring  in  the  walls  of  the 
vessel  within  which  the  embolus  becomes  arrested.  If  the  embolus 
possesses  no  infective  properties,  being  derived  from  a  source  where 
no  putrefactive  changes  are  taking  place,  it,  together  with  the  throm- 
bus which  it  causes  to  form  around  and  beyond  it,  simply  becomes 
organized  or  reabsorbed,  and  the  walls  of  the  vessel  become  more  or 
less  thickened.  If,  on  the  other  hand,  the  embolus  is  impregnated 
with  unhealthy  pus  or  with  other  putrid  inflammatory  products,  it  is 
very  liable  to  cause  inflammation  and  sloughing  of  the  walls  of  the 
vessel  within  which  it  is  impacted. 

The  most  important  cthanges,  however,  resulting  from  embolism 


Emhohts  impacted  at 
the  Bifurcatimi  of  a 
Branch  of  the  Pulinn- 
nurj/  Artery.  Showing 
the  formation  of  throm- 
bi behind  and  in  front 
of  it,  and  the  extension 
of  these  as  far  as  the  en- 
trance of  the  next  collat- 
eral vessels.  E.  Embolus. 
tt'.  Thrombi.  (Virchuw.) 
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are  those  which  take  place  in  the  organ  or  tissue  the  vessels  of  which 
have  become  plugged  by  the  emboli.  The  first  effect  of  the  plugging 
of  a  vessel  by  an  embolus  is  the  arrest  of  the  circulation  through  it, 
and,  if  the  vessel  be  the  main  nutrient  or  functional  artery,  this  is 
followed  by  the  sudden  cessation  of  the  function  and  nutrition  of  the 
part.  Thus,  plugging  of  one  of  the  larger  arteries  in  the  brain  is 
followed  by  sudden  loss  of  consciousness  and  paralysis  (apoplexy) ; 
plugging  of  the  pulmonary  artery,  by  sudden  asphyxia;  and  of  the 
coronary  arteries,  by  sudden  paralysis  of  the  heart.  The  subsequent 
changes  will  depend  upon  the  structure  of  the  organ,  the  arrangement 
of  its  vessels,  and  the  facility  with  w^hich  a  collateral  circulation  can 
be  established.  If  the  circulation  be  quickly  re-established  by  the 
collateral  vessels,  the  part  recovers  itself  without  undergoing  any 
structural  change,  and  its  nutrition  and  functions  are  restored.  If, 
however,  this  is  not  the  case,  and  the  nutrient  supply  is  materially 
interfered  with,  either  by  the  obstruction  of  the  main  vesssel,  of  the 
principal  branches,  or  of  the  capillaries  themselves,  the  death  of  the 
part  must  necessarily  ensue.  The  interference  with  the  circulation  is 
in  great  measure  dependent  upon  the  thrombosis  which  occurs  around 
the  impacted  embolus.  The  organs  in  which  the  arrangement  of  the 
blood-vessels  is  such  that  the  circulation  cannot  be  readily  restored 
by  the  anastomosing  vessels,  and  consequently  those  in  which  necrotic 
changes  most  commonly  result  from  embolism,  are  the  spleen,  the 
kidneys,  the  lungs,  the  brain,  and  the  retina. 

The  area  of  tissue  from  which  the  supply  of  blood  has  been  cut  oflp 
is  usually  surrounded  by  a  zone  of  intense  hypersemia,  which  results 
from  the  stress  which  is  thrown  upon  the  collateral  vessels.  This 
zone  of  hypersemia  is  very  characteristic,  and  indicates  at  once  the 
nature  of  the  lesion.  When  the  circulation  cannot  be  restored,  the 
vessels  in  the  embolic  area  often  become  so  much  distended  with 
blood  that  hemorrhage  takes  place,  and  thus  is  produced  a  tract  of 
tissue  within  which  the  circulation  has  become  arrested,  and  which  is 
more  or  less  extensively  infiltrated  with  blood.  This  is  known  as  a 
hemorrhagic  infarct. 

These  hemorrhagic  infarcts  are  very  frequently  met  with,  especially 
in  the  lungs,  spleen,  and  kidneys.  They  are  dark,  reddish,  firm 
masses  of  consolidation,  and,  owing  to  the  distribution  of  the  blood- 
vessels, they  are  usually  wedge-shaped,  the  apex  of  the  cone  being 
towards  the  centre  of  the  organ.  The  more  complete  the  obstruction, 
the  more  vascular  the  tissue,  and  the  less  the  vessels  are  supported, 
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Fig.  110. 


the  greater  is  the  amount  of  infarction,  and  the  more  rapid  is  the 
softening  and  disintegration  that  ensues.     (Fig.  110.) 

This  vascular  engorgement  in  the  embolic  area,  although  partly 
due  to  the  increased  stress  which  is  thrown  on  the  collateral  vessels,  is, 
according  to  Cohnheini,  mainly  owing  to  the  regurgitation  of  blood 
from  the  veins.  When  the  force  of  the  blood-stream  in  the  artery 
is  annihilated  by  the  impaction  of  the  embolus  there  is  a  backward 
pressure  and  regurgitation  from  the  veins 
into  the  capillarie-s,  so  that  there  is  pro- 
duced considerable  venous  engorgement  of 
the  last-named  vessels.  The  occurrence  of 
the  hemorrhage,  Cohnheini  regards  as  the 
result  of  necrotic  changes  in  the  capillary 
walls,  these  changes  being  due  to  the  sub- 
stitution in  these  vessels  of  venous  for 
arterial  blood. 

The  subsequent  changes  which  take 
place  in  the  infarct  depend  upon  its  size, 
upon  the  extent  to  which  the  circulation  in 
it  is  interfered  with,  and  upon  the  nature 
of  the  embolus  Mdiich  caused  the  infarc- 
tion. If  the  infarct  is  small  and  the  em- 
bolus possesses  no  infective  properties,  the 
coagulated  blood  gradually  becomes  decol- 
orized, and  the  mass  undergoes  a  gradual 
process  of  absorption.  The  infarct  then  changes  from  a  dark  red  to 
a  brown  or  yellow  tint,  its  more  external  portions  become  organized 
into  connective  tissue,  and  the  whole  gradually  contracts,  until  ulti- 
mately a  cicatrix  may  be  all  that  remains  to  indicate  the  change.  If, 
however,  the  infarction  is  considerable,  the  molecular  disintegration 
and  softening  may  be  so  extensive  as  to  convert  the  mass  into  a 
pulpy  granular  material.  This  may  subsequently  dry  up  and  be- 
come encapsuled.  In  all  these  secondary  changes  which  take  place 
in  the  infarct,  its  most  external  portions  are  surrounded  by  a  red 
zone  of  hyper£emic  tissue.     This  is  exceedingly  characteristic. 

If  an  embolus  possesses  irritating  or  infective  properties,  as  when 
it  is  derived  from  a  part  where  putrefactive  inflammatory  changes 
are  going  on,  it  sets  up  inflammatory  processes  both  in  the  vessel 
within  which  it  becomes  impacted,  and  also  in  the  surrounding  tis- 
sues.    These  inflammatory  changes  frequently  lead  to  the  formation 


Diagram  of  a  Hemorrhagic  Infarct 
a.  Artery  obliterated  by  an  embolus 
(e).  V.  Vein  filled  with  a  secondary 
thrombus  {th).  1.  Centre  of  infarct 
which  is  becoming  disintegrated.  2. 
Area  of  extravasation.  3.  Area  of 
collateral  hypersemia.    (0.  Weber.) 
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of  abscesses  whieli  are  known  as  emboViG  abscesses.  (Sec  "  Pyiemia.") 
The  formation  of  such  abscesses  may  be  associated  with  more  or  less 
infarction  of  the  embolic  area. 


Embolism   in  the   Brain. 

The  impaction  of  emboli  within  the  vessels  of  the  brain  is  one  of 
the  causes  of  cerebral  softening.  The  softening  resulting  from  embo- 
lism is,  for  the  most  part,  entirely  dependent  upon  the  obstruction  to 
the  circulation  caused  by  the  embolus  and  by  the  resulting  thrombo- 
sis. It  is  rapidly  induced,  and  is  often  attended  by  the  extravasation 
of  blood,  when  it  constitutes  one  form  of  acute  red  softening.  If  the 
interference  with  the  circulation  be  slight,  there  may  be  no  extra- 
vasation of  blood  and  the  process  of  disintegration  may  be  more 
gradual,  so  that  the  softened  portions  are  white  in  color,  and  the 
condition  then  more  resembles  the  chronic  white  softening  already 
described  as  resulting  from  degeneration  of  the  cerebral  blood-vessels. 
(See  "  Fatty  Degeneration  of  the  Brain.")  The  softened  tissue  will 
also  be  white  in  color  when  one  of  the  large  vessels  is  obstructed,  so 
that  a  large  portion  of  one  hemisphere  loses  its  vitality.  The  large 
vessel  most  frequently  blocked  is  the  middle  cerebral  artery.  In 
almost  all  cases  in  which  softening  of  the  cerebral  substance  results 
from  embolism,  the  embolus  is  arrested  in  one  of  the  vessels  beyond 
the  circle  of  Willis,  because  here  the  circulation  cannot  be  readily 
restored  by  the  collateral  vessels. 

When  the  interference  with  the  circulation  is  attended  by  vascular 
engorgement  and  extravasation  of  blood,  the  softened  portion,  in  the 
early  stage,  is  either  of  a  uniform  dark  red  color,  or  presents  numer- 
ous red  hemorrhagic  points.  The  softening  is  most  marked  in  the 
centre,  whilst  the  hyperemia  and  redness  may  extend  for  some  dis- 
tance around  it.  Under  the  microscope,  the  softened  portion  is  seen 
to  consist  of  broken-down  nerve-fibfes,  altered  blood-corpuscles, 
granules  of  fat,  and  the  large  granular  corpuscles  which  result  from 
the  fatty  degeneration  of  the  nerve-cells  and  of  the  cells  of  the 
neuroglia.  (See  Fig.  10.)  The  surrounding  capillaries  are  dilated 
and  filled  with  coagula,  and  the  granular  corpuscles  envelop  their 
walls.  In  a  more  advanced  stage  all  trace  of  nervous  structure  is 
lost,  the  softened  mass  becomes  decolorized,  and  passes  from  a  dark 
red  color  to  a  chocolate,  brown,  yellow,  or  even  white.  It  may 
liquefy  and   form  a  cyst;   more  commonly,  however,  it  gradually 
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dries  up,  and  a  process  of  repair  takes  place  by  the  growth  of  the 
surrounding  neuroglia,  which  forms  a  fibrous  network  in  the  place 
of  the  softened  tissue.  This  contracts,  and  ultimately  a  cicatrix  with 
htematoidin  crystals  may  be  all  that  remains. 

Red  softening  from  embolism  is  often  very  difficult  to  distinguish 
in  the  post-mortem  room  from  that  which  results  from  thrombosis. 


CHAPTER   XLV. 


LEUKEMIA. 


Leukemia,  or  leucocythsemia,  is  a  disease  characterized  by  a  large 
increase  in  the  number  of  the  white  corpuscles  in  the  blood,  which 
increase  is  associated  with  a  new  formation  of  lymphatic  tissue  in 
the  spleen,  in  the  lymphatic  glands,  and  sometimes  in  other  organs. 
Respecting  the  relation  which  subsists  between  the  new  growth  of 
lymphatic  tissue  and  the  increase  in  the  number  of  the  white  blood- 
corpuscles,  it  is  probable,  as  stated  by  Virchow,  that  the  former  is  a 
cause  of  the  latter,  and  that  the  increase  is  mainly  due  to  a  larger 
number  of  lymphatic  elements  entering  the  blood  than  in  health. 
At  the  same  time,  it  is  difficult  to  admit  this  as  the  only  cause  of 
the  increase,  as  new  growths  of  lymphatic  tissue  may  take  place  in 
these  organs  without  the  production  of  any  leukaemia.  This  has 
been  seen  to  occur  in  Hodgkin's  disease.  It  is  possible  that  the 
power  of  the  white  blood-corpuscles  and  lymph-corpuscles  to  form 
red  corpuscles  is  diminished,  or  that  the  white  corpuscles  may 
increase  by  multiplication  in  the  blood.  The  pathology  of  the 
disease,  however,  is  still  exceedingly  obscure. 

The  new  formation  of  lymphatic  tissue  occurs  in  the  first  place  in 
the  spleen  or  in  the  lymphatic  glands ;  subsequently,  however,  the 
liver,  the  kidneys,  the  intestines,  the  lungs,  and  other  organs,  may 
become  infiltrated  with  lymphatic  elements.  The  growth  is  a  con- 
tinuous one,  the  new  elements  many  of  them  enter  the  blood,  the 
remainder,  not  undergoing  any  retrogressive  changes,  give  rise  to 
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tumors  in,  or  to  a  general  increase  in  the  size  of,  the  organs  in  which 
they  are  generated. 

The  new  growth  may  commence  in  the  spleen  or  in  the  lymphatic 
glands :  hence  Virchow  has  distinguished  two  forms  of  leukoemia — the 
splenic  and  the  lymphatic.    In  the  former  he  states 
that  the  white  blood-cells  are  somewhat  larger  and  ' 


more  granular  than  normal  (Fig.  Ill);  whilst  in  Cmm-^- 

the  latter  they  are  smaller.     In  most  cases  of  the  _^^  ^      ^ 

disease,  however,  both  the  spleen  and  the  lymphatic  -  ^^     ^      ^ 
glands  are  affected,  the  spleen  being  the  organ  prin-         '^]      m 
cipally  involved.     A  purely  lymphatic  leukaemia  is       zeuixmic     Binod. 

exceedingly  rare.      The  coagulating   power  of  the  ^^Ttwenfy-four.wiu.' 

blood  in  leukaemia  is  much  diminished.  enormous  oniarnement 

1  .    1  11  T     1  \  °^  ^^°  spleen.     X  '-^fJO. 

In  the  spleen — whicli  must  thus  be  regarded  as  the 
most  important  organ  in  the  production  of  leuksemia — the  first  stage 
in  the  process  is  one  of  intense  hypersemia.  The  organ  becomes 
exceedingly  vascular,  and  the  cells  both  of  the  pulp  and  of  the 
Malpighian  corpuscles  increase  in  number.  The  process,  however, 
soon  becomes  principally  limited  to  the  Malpighian  corpuscles.  In 
these  the  cells  continue  to  multiply  rapidly,  many  new  blood-vessels 
are  formed,  and  the  corpuscles  thus  increase  in  size.  They  sometimes 
attain  the  size  of  a  hazel-nut,  and  are  seen  as  firm  whitish  nodules  of 
an  irregular  shape,  scattered  through  the  much  enlarged  and  vascular 
organ.  As  the  Malpighian  corpuscles  increase  in  size,  the  surround- 
ing pulp  gradually  atrophies,  and  often  becomes  deeply  pigmented. 
The  trabeculse  at  the  same  time  become  thicker  and  more  fibrous. 
The  organ  thus  becomes  firmer  in  consistence,  and  the  enlarged 
Malpighian  corpuscles  make  up  the  chief  part  of  its  bulk.  The 
capsule  also  becomes  thickened,  and  forms  adhesions  with  the  sur- 
rounding viscera. 

In  the  lymjjhatic  glands  the  process  is  precisely  similar  to  that  in 
the  spleen,  the  follicles  of  the  gland  being  the  chief  seats  of  the 
hyperplasia.     The  glands  become  enlarged,  soft,  and  vascular. 

In  the  course  of  the  disease  this  new  growth  of  lymphatic  tissue 
may  take  place  in  other  parts,  both  in  lymphatic  and  non-lymphatic 
structures.  Of  the  former,  the  follicles  of  the  intestine,  and  the 
medulla  of  bone,  are  those  most  commonly  involved.  In  the  intes- 
tines, the  follicles  may  become  so  much  enlarged  as  to  form  distinct 
firm  tumors.  The  medulla  of  bone  is,  according  to  Neumann,  in 
exceptional  cases  the  principal  seat  of  the  diseased  process. 
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The  growth  of  lymphatic  tissue  in  non-lymphatic  structures  occurs 
principally  in  the  liver  and  kidneys  ;  less  frequently  in  the  lungs  and 
muscle.  The  new  growth  in  these  organs  either  forms  distinct  tumors 
or  exists  as  an  infiltration.  In  its  structure  it  consists  of  lymphoid 
elements  embedded  in  a  more  or  less  distinct  reticulum.  (See  "  The 
Lymphomata.")  How  far  these  lymphoid  growths  are  the  result  of 
a  hyperplasia  of  the  cells  in  the  interstitial  tissue  of  the  organ  in 
which  they  are  situated,  and  how  far  an  emigration  of  the  leucocytes, 
which  exist  in  such  large  numbers  in  the  blood,  takes  part  in  their 
formation,  is  unknown.  The  latter,  however,  is  probably  the  most 
important  factor  in  the  process. 

The  organ  which  is  a  common  seat  of  these  lymphoid  growths  is 
the  liver.  Here  the  vessels  throughout  the  organ  become  enlarged 
and  distended  with  white  blood,  and  the  growth  commencing  in  the 
interlobular  tissue  gradually  extends  into  the  lobules  themselves. 
In  the  earlier  stages,  the  lobules  are  seen  to  be  clearly  mapped  out 
by  a  grayish-white  interlobular  infiltration.  As  this  increases,  the 
liver-cells  become  compressed  and  atrophy,  until  ultimately  the 
lobules  may  be  replaced  entirely  by  lymphatic  tissue.  Associated 
with  this  infiltration  there  is  often  a  formation  of  small,  round,  soft, 
whitish  nodules,  somewhat  resembling  gray  tubercles.  Owing  to 
these  changes,  the  liver  becomes  very  considerably  increased  in 
size. 

In  the  kidneys,  which  are  also  frequently  affected,  the  change  is 
similar  to  that  in  the  liver.  Here  also  it  consists  for  the  most  part 
in  an  infiltration,  with  which  may  be  associated  the  formation  of 
roundish  nodules  and  masses. 
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CHAPTER    XLVI. 

THE   PREPARATION    AND    MOUNTING    OF    SPECIMENS. 

In  this,  the  conekicling  chapter,  it  is  proposed  to  describe  very 
briefly  the  more  common  methods  of  preparing  and  mounting  speci- 
mens for  microscopical  examination.  It  is  not  intended  to  give  an 
account  of  those  various  and  complex  methods  of  investigation  Avhich 
are  required  for  minute  histological  research,  but  merely  to  describe 
those  more  easy  ones  which  suffice  in  the  great  majority  of  cases  for 
the  recognition  of  the  structural  alterations  met  with  in  disease.  In 
order  to  be  as  brief  as  possible,  those  methods  only  will  be  described 
which  I  believe  to  be  the  most  readily  available  and  at  the  same 
time  to  yield  the  most  satisfactory  results.  The  subject  will  be 
treated  under  the  following  heads : — 1st.  The  Examination  of  Speci- 
mens ivhilst  fresh  ;  2d.  The  Hardening  of  Specimens  ;  3d.  The  Making 
of  Sections ;  4th.  Staining;  5th.  Preservation  and  Mounting. 

The   Examination   of    Specimens   whilst   fresh. 

Very  much  may  be  learnt  from  the  examination  of  specimens  in 
their  fresh  state  before  they  have  been  submitted  to  any  hardening 
process.  The  examination  may  be  conducted  either  by  making  thin 
sections  of  the  tissue  with  a  Valentin's  knife,  or  by  cutting  off  a 
minute  portion  and  tearing  it  to  pieces  with  fine  needles.  The  sj)eci- 
men  prepared  in  either  of  these  ways  should  be  examined  in  glycerine. 
Thin  membranous  structures  may  be  examined  by  simply,  spreading 
them  out  in  a  drop  of  water  placed  upon  the  glass  slide,  and  then 
covering  them  with  glycerine. 

The  method  of  making  sections  of  organs  whilst 'fresh  with  a 
Valentin's  knife  is  an  exceedingly  easy  and  useful  way  of  at  once 
ascertaining  in  the  post-mortem  room  the  existence  of  the  more 
marked  structural  changes.  The  knife  should  be  well  wetted  with 
water,  and  then  drawn  rapidly  through  the  substance  of  the  organ. 
The  section  thus  obtained  is  gently  washed  in  water  before  being 
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examined  in  glycerine.  A  rough  examination  of  the  liver,  kidneys, 
and  lungs  is  in  this  way  readily  made. 

The  muscular  fibres  of  the  heart  and  tumors  may  be  examined 
by  the  process  of  teasing.  This  process,  however,  is  usually  more 
readily  eifected  after  the  specimen  has  been  kept  in  Miiller's  fluid  or 
in  a  solution  of  bichromate  of  potash  in  the  manner  to  be  hereafter 
described.  In  the  examination  of  tumors,  much  may  be  learnt  by 
gently  scraping  the  freshly-cut  surface  with  a  knife  and  examining 
in  glycerine  the  elements  which  are  thus  separated. 

The   Hardening   of  Specimens. 

In  order  to  make  a  complete  and  satisfactory  examination  of  dis- 
eased structures,  it  is  in  almost  all  cases  necessary  to  submit  them 
to  a  process  of  hardening..  By  this  process  they  are  so  altered  that 
fine  sections  of  them  can  be  made,  and  the  sections  are  also  rendered 
more  fit  for  permanent  preservation  than  are  those  obtained  from 
tissues  in  their  fresh  state.  Numerous  substances  have  been  em- 
ployed as  hardening  agents.  Those,  however,  which  are  the  most 
generally  valuable  are  3£idler's  fluid,  chromic  acid,  bichromate  of 
potash,  and  alcohol. 

Ifilller's  fluid. — Of  all  hardening  agents  this  is  much  the  most 
satisfactory  and  the  one  most  generally  applicable.  It  is  prepared  in 
the  following  way : — 

Take  of — 

Potassium  Bichromate 2  parts. 

Sodium  Sulphate 1  part. 

Water 100  parts. 

Dissolve. 

The  tissue  should  be  kept  in  this  solution  for  from  one  to  two  weeks, 
and  then  placed  in  common  alcohol  for  two  or  three  days,  after  which 
it  is  ready  for  making  sections. 

The  advantages  of  Miiller's  fluid  are  that  it  alters  the  micro- 
scopical characters  of  tissues  less  than  other  hardening  agents,  and 
its  penetrating  powers  are  so  great  that  it  is  not  necessary  to  cut 
the  tissue  up  into  small  pieces,  but  the  whole  organ  may  be  placed 
in  it.  The  tissue  may  be  kept  in  it  longer  without  injury  than  in 
other  aqueous  solutions. 
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Miiller's  fluid  is  also  valuable  for  the  maceration  of  tissues  which 
are  to  be  examined  by  teasing — as  tumors,  muscle,  &c.  Its  action 
tends  to  facilitate  the  isolation  of  the  elements. 

Chromic  Acid. — This  is  much  less  generally  applicable  than  the 
preceding.  It  should  be  used  in  aqueous  solution — strength  one- 
sixth  per  cent.  It  is  important  to  employ  the  solution  in  large  quan- 
tities— from  six  to  ten  fluidounces  for  each  specimen.  The  tissue 
must  be  cut  into  small  pieces — not  much  larger  than  a  hazel-nut — 
before  it  is  placed  in*  the  solution.  The  hardening  is  usually  com- 
pleted in  from  five  to  eight  days.  It  is  hastened  by  renewing  the 
solution.  If  kept  too  long  in  the  solution,  the  tissue  becomes  brittle. 
All  tissues  which  have  been  hardened  in  chromic  acid  should  be 
placed  in  common  alcohol  for  about  twenty-four  hours  before  sec- 
tions are  made.  Chromic  acid  is  preferable  for  hardening  skin  and 
mucous  membranes. 

Bichromate  of  Potash. — This  agent  is  more  gradual  in  its  action 
than  chromic  acid,  and  produces  less  shrinking  of  the  tissue.  It  is 
especially  valuable  for  the  hardening  of  kidney,  blood-vessels,  nerve- 
tissue,  ovary,  and  some  other  structures.  It  is  often  advisable  to 
commence  the  hardening  with  bichromate  of  potash  and  then  to 
complete  it  in  chromic  acid  or  common  alcohol.  The  bichromate  is 
also  valuable  for  the  maceration  of  tissues  which  are  to  be  examined 
by  teasing.  The  bichromate  should  be  used  in  aqueous  solution — 
strength  one  to  two  per  cent.  It  penetrates  more  readily  than  the 
chromic  acid,  and  consequently  it  is  not  necessary  to  use  quite  such 
small  pieces  of  the  tissue.  The  tissue  must  be  kept  in  the  solution 
from  two  to  four  weeks. 

Alcohol. — This  is  most  valuable  as  an  agent  for  the  completion 
of  the  hardening  of  tissues  which  have  been  previously  placed  in 
Miiller's  fluid,  chromic  acid,  or  in  bichromate  of  potash.  The  tissues 
should  be  kept  in  it  one  or  two  days.  Some  tissues,  however,  appear 
to  harden  better  if  they  are  at  once  jilaced  in  alcohol :  amongst  these 
are  the  lymphatic  glands,  spleen,  and  testis.  Common  (methylic) 
alcohol  answers  for  all  these  purposes.  I^astly,  alcohol  must  be  em- 
ployed for  the  hardening  of  all  tissues  which  have  been  injected. 
Absolute  alcohol  is  often  necessary  for  the  completion  of  hardening 
of  many  tissues. 

The  Softening  of  Tissues. — Some  tissues,  as  osseous  structures, 
tumors  which  have  become  calcified,  &c.,  require  to  be  softened 
before  sections  can  be  made.     This  may  be  effected  by  placing  them 
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in  the  one-sixth  per  cent,  chromic  acid  solution,  to  each  six  ounces  of 
which  three  or  more  drops  of  concentrated  hydrochloric  acid  have 
been  added. 

The    Making    of  Sections. 

Although  various  instruments  have  been  contrived  for  making 
sections,  the  one  which  answers  best  is  a  common  razor,  or  a  similar 
blade,  firmly  fixed  in  a  wooden  handle.  The  usefulness  of  this  instru- 
ment is  much  increased  if  the  lower  surface  of  the  blade  be  ground 
perfectly  flat,  whilst  the  upper  is  made  slightly  concave. 

Hardened  tissues  from  which  sections  are  to  be  made  must  always 
have  first  been  placed  in  common  alcohol,  in  the  manner  already 
described.  In  making  the  section  the  blade  of  the  instrument  must 
be  kept  well  wetted  with  common  alcohol,  and  the  section  when  cut 
must  be  placed  at  once  in  the  same  liquid. 

Embedding. — Hardened  tissues  which  are  too  small  or  too  delicate 
to  be  held  in  the  hand  for  the  purpose  of  making  sections  must  be 
embedded.  The  object  of  embedding  is  to  fix  the  tissue  in  some 
substance  which  can  not  only  be  readily  held,  but  which  can  also  be 
easily  cut  with  the  section-knife.  Various  substances  are  used  for 
this  purpose.  Of  these  the  one  which  is  most  generally  applicable 
is  a  mixture  of  wax  and  olive  oil.  Equal  quantities  of  pure  white 
wax  and  olive  oil  should  be  warmed  together  and  well  mixed,  and 
the  mass  when  cold  may  be  kept  to  be  used  as  required.  When  a 
specimen  is  to  be  embedded,  a  small  case  of  paper  should  be  made, 
somewhat  larger  than  the  specimen.  The  edges  of  the  paper  can  be 
secured  with  a  little  mucilage  or  with  a  pin.  The  mixture  of  wax 
and  oil  is  then  melted  and  the  paper  case  filled  with  it.  The  speci- 
men to  be  embedded — which  must  have  been  removed  from  common 
alcohol — is  now  to  be  slightly  dried  on  blotting-paper  and  immersed 
in  the  melted  compound.  The  process  of  inamersion  requires  a  little 
care.  The  specimen  should  be  placed  upon  the  point  of  a  fine  needle, 
and  as  soon  as  the  wax  commences  to  solidify  at  the  sides  of  the  case, 
it  must  be  dipped  beneath  the  melted  liquid  so  as  to  be  completely 
covered  by  it.  The  needle  must  then  be  removed  by  giving  it  a 
gentle  twist  so  as  not  to  disturb  the  specimen.  When  the  Avax  is 
cool,  the  paper  can  be  removed  and  the  mass  placed  in  common 
alcohol.     Sections  can  be  made  from  it  when  convenient. 
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Staining. 

When  the  section  has  been  made  and  placed  in  common  alcohol,  in 
the  manner  described,  it  is  usually  advisable  to  stain  it.  The  object 
of  staining  is  to  impart  to  the  different  portions  of  the  tissue  differ- 
ent shades  of  color,  so  that  its  structure  can  be  more  readily  recog- 
nized. The  substances  which  are  the  most  generally  applicable  for 
this  purpose  are  logwood  and  carmine.  Of  these,  logwood  is  the 
preferable,  inasmuch  as  it  not  only  differentiates  most  tissues  more 
completely,  but  it  is  a  much  more  agreeable  color  to  work  with. 

Staining  with  Logwood. — The  following  is  the  method  for  preparing 
the  logwood  solution  recommended  by  Dr.  Klein : — 

Take  of— 

Extract.  Hsematox 6  grammes. 

Alumen 18  grammes. 

Mix  thoroughly  in  a  mortar. 
Add  gradually  lohilst  stirring — 

Distilled  Water 28  cub.  cent. 

Filter. 

To  the  filtrate  add — 

Spirit.  Rect 1  drachm. 

The  solution  must  be  kept  in  a  stoppered  bottle  for  a  few  days  before 
being  used. 

For  staining,  several  (5 — 10)  drops  are  to  be  added  to  half  a  watch- 
glass  of  distilled  water.  The  thus  diluted  solution  should  be  filtered 
before  being  used.  Sections  which  have  been  removed  from  common 
alcohol  are  to  be  placed  in  the  dilute  solution  for  from  ten  to  twenty 
minutes,  and  then  to  be  washed  in  distilled  water. 

Gradual  Staining  with  Weak  Carmine. — In  staining  with  carmine, 
two  methods  may  be  employed  : — the  one  consists  in  using  a  strong 
solution,  so  as  to  stain  rapidly ;  the  other,  in  staining  very  gradu- 
ally with  a  much  less  concentrated  liquid.  Of  these,  the  method 
of  gradual  staining  with  weak  solutions  yields  the  most  satisfactory 
results,  inasmuch  as  by  this  means  the  differentiation  of  the  tissue  is 
rendered  more  complete  than  when  the  coloration  is  rapidly  induced. 
The  process  of  rapid  staining  with  strong  carmine  is,  however,  the 
most  convenient,  and  it  yields,  in  most  cases,  sufficiently  satisfactory 
results. 

20 
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The  following  is  the  method  for  gradual  staining  recommended  by 
Dr.  Klein : — 

Tahe  of— 

Powdered  Carmine 2  grammes. 

Kub  it  up  with  a  few  drops  of  Distilled  Water. 
Add— 

Liquor  Ammonise  fort 4  cub.  cent. 

Distilled  Water i     .     48  cub.  cent. 

Mix  together  with  a  glass  rod,  and  filter. 
The  solution  to  be  kept  in  a  stoppered  bottle. 

For  staining,  take  one  drop  of  the  above  solution,  and  add  to  it 
from  nine  to  twelve  drops  of  distilled  water.  Sections,  which  have 
been  removed  from  common  alcohol,  to  be  placed  in  this  from  sixteen 
to  twenty-four  hours. 

Rapid  Staining  with  Strong  Carmine. — To  stain  rapidly,  the  sections 
may  be  placed  in  the  above  strong  solution  of  carmine  without  the 
addition  of  water.  In  this  case  the  strong  solution  of  carmine  should 
have  been  kept  exposed  to  the  air  for  a  sufficient  length  of  time  to 
allow  the  excess  of  ammonia  to  escape.  It  is  consequently  advisable 
to  have  two  bottles  of  strong  carmine  solution — one  for  rapid  and 
the  other  for  gradual  staining. 

The  time  required  for  rapid  staining  is  from  thirty  seconds  to  five 
minutes.  This,  however,  will  vary  very  considerably  according  to 
the  nature  of  the  tissue  to  be  stained.  A  knowledge  of  the  amount 
of  time  which  yields  the  best  results  will  be  readily  learnt  by  a  little 
practice. 

The  sections  when "  removed  from  the  carmine  staining  solution 
must  be  washed  for  a  few  seconds  in  distilled  water  containing  one- 
quarter  per  cent,  of  acetic  acid. 

Preservation   and   Mounting-. 

When  the  section  has  been  stained,  it  is  ready  to  be  prepared  for 
mounting  permanently.  The  two  substances  in  which  tissues  are 
most  commonly  mounted  are  glycerine  and  Dammar  varnish.  Of 
these,  the  latter  should  be  employed  in  all  cases  in  which  the  preser- 
vation of  the  section  is  intended  to  be  permanent.  Many  tissues, 
however,  yield  more  satisfactory  results  when  examined  in  glycerine; 
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but  they  cannot  be  preserved  in  this  liquid  for  any  great  length  of 
time  without  undergoing  some  alteration. 

The  methods  of  mounting  in  Dammar  varnish  and  glycerine  must 
be  described  separately. 

Ilounting  in  Dammar  Varnish. — When  the  section  is  to  be  mounted 
in  Dammar — it  having  been  already  stained  and  washed — it  must 
first  be  placed  in  absolute  alcohol  for  about  a  quarter  of  an  hour. 
From  the  alcohol  it  must  be  transferred  to  oil  of  cloves,  the  super- 
fluous alcohol  having  been  first  removed  from  the  section  by  blotting- 
paper.  In  the  oil  of  cloves  it  becomes,  in  a  few  seconds,  quite  trans- 
parent. The  superfluous  oil  must  be  removed  by  blotting-paper, 
and  the  section  is  then  ready  for  mounting  in  the  Dammar  varnish. 
If  more  convenient,  it  may  be  kept  for  one  or  two  days  in  the  oil  of 
cloves  before  it  is  mounted  in  the  Dammar.  In  order  to  make  the 
specimen  still  more  secure,  a  layer  of  the  varnish  may  be  placed 
round  the  edge  of  the  covering  glass  a  few  days  after  the  section 
has  been  mounted. 

The  following  is  the  method  for  preparing  the  Dammar  varnish  : — 

Take  of— 

Gum  Dammar  in  powder  J  oz.,  and  dissolve  it  in  Turpen- 
tine 1|^  oz.     Filter. 
Gum  Mastic  |-  oz.,  and  dissolve  it  in  Chloroform  2  oz. 
Filter.. 
Mix  the  two  filtered  solutions,  and  again  filter. 

Ilounting  in  Glycerine. — When  the  section  is  to  be  mounted  in 
glycerine,  no  further  preparation  is  necessary.  It  is  simply  washed 
in  distilled  water  and  at  once  transferred  to  a  drop  of  strong  glycerine 
upon  the  slide.  The  edges  of  the  covering  glass  must  then  be 
fastened  down  with  some  cementing  liquid.  The  Dammar  varnish 
answers  exceedingly  well  for  this  purpose. 
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Atrophy,  physical  characters  of,  38. 
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of  adipose  tissue,  33. 
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red  softening  of,  59,  297. 

sclerosis  of,  252. 

softening  of,  from  embolism,  297. 

tubercle  of,  187. 

white  softening  of,  58. 

311 


312 


Brain,  yellow  softening  of,  59. 
Brown  atrophy  of  heart,  62. 
induration  of  lungs,  282. 

Cachexia,  cancerous,  97. 
Calcareous  degeneration,  79. 

of  arteries,  82. 
Cancer,  143. 

blood-vessels  of,  145. 

cells  of,  143. 

clinical  characters  of,  155. 

colloid,  150. 

development  of,  145. 

encephaloid,  149. 

epithelial,  152. 

lymphatics  of,  145. 

melanotic,  147. 

osteoid,  147. 

scirrhous,  148. 

secondarj^  changes  in,  147. 

stroma  of,  144. 

structure  of,  143. 

varieties  of,  147. 
Carcinomata,  143. 
Caries,  213. 

Carmine  for  staining,  305. 
Cartilage,  erosion  of,  205. 

inflammation  of,  204. 
Caseation,  54. 

of  tubercle,  185. 
Caseous    masses,    pathological    signil 

cance  of,  55. 
Catarrh,  229. 
Cell,  as  seat  of  nutrition,  20. 

definition  of,  25. 

limiting  membrane  of,  23. 

nucleus  of,  22,  23. 

protoplasm  of,  21-23. 
Cells,  constitution  of,  20. 

genesis  of,  23. 

"indifferent,"  101. 

multiplication  of,  24. 

physiology  of,  22. 
Cell-wall,  nature  of,  23. 
Cerebral  softenings,  57. 
Cicatricial  tissue,  209. 
Clots,  ante-mortem,  284. 

post-mortem,  284. 
Cloudy  swelling,  169. 
Colloid  cancer,  150. 


Colloid  degeneration,  64. 
Condylomata,  138. 
Congestion — see  "  Hypersemia." 
Connective  tissue,  fatty  infiltration  of, 
44. 
infiammation  of,  207. 
suppuration  of,  209. 
Cornea,  infiammation  of,  206. 
Corporea  amylacea,  78. 
Corpuscles,  exudation,  53. 
Croup,  232. 
Cystic-sarcoma,  142. 
Cysts,  160. 

classification  of,  162. 

modes  of  origin  of,  160. 

secondary  changes  in,  161. 

structure  of,  161. 

Dammar  varnish  for  mounting,  307. 
Degeneration,  42. 

amyloid,  66. 

calcareous,  79. 

causes  of,  42. 

colloid,  65. 

fatty,  43. 

mucoid,  64. 

pigmentary,  84. 
Diphtheria,  232. 
Disease,  definition  of,  17. 
Dysentery,  233. 

Embolism,  292. 

in  brain,  297. 

results  of,  294. 
Emigration  of  white  blood-corpuscles 

in  inflammation,  166. 
Emphysema,  40. 
Encephaloid  cancer,  149. 
Enchondromata,  126. 
Endocarditis,  219. 

acute,  220. 

chronic,  221. 

ulcerative,  221. 
Epithelioma,  152. 
Exostoses,  130. 
Exudation-corpuscles,  53. 
Exudation  in  inflammation,  cause  of, 
172. 

in  mechanical  hyperemia,  280. 

of  liquor   sanguinis   in   inflamma- 
tion, 167. 
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Fat,  absorption  of,  54. 

source  of,  in  fatty  degeneration,  52. 
source  of,  in  infiltration,  44. 
Fatty  degeneration,  43. 
causes  of,  44. 
of  arteries,  55. 
of  brain,  57. 
of  heart,  60. 
of  kidneys,  63. 
of  muscle,  59. 
infiltration,  47. 

of  connective  tissue,  44. 
of  heart,  48. 
of  liver,  49. 
of  muscle,  47. 
Fibroid  induration,  as  result  of  inflam- 
mation, 176. 
as  result  of  mechanical  hyper- 

semia,  279. 
of  heart,  223. 
Fibromata,  120. 

Fibroplastic    tumor — see    "Sarcomata, 
spindle-celled." 

Gangreiste,  26. 

causes  of,  30. 

dry,  27. 

evidences  of,  26. 

moist,  27. 

senile,  32. 
Genesis  of  cells,  23. 
Giant  cells,  182. 
Glioma,  116. 
Gluge,  corpuscles  of,  53. 
Gray  degeneration,  252. 
Gummata,  201. 

HiEMATOIDIN,  85. 

Heart,  brown  atrophy  of,  62. 

changes  in  pyrexia,  92. 

fatty  degeneration  of,  60. 
infiltration  of,  48. 

fibroid  induration  of,  223. 

inflammation  of,  219. 
Hemorrhagic  infarct,  295. 
Heterology,  103. 
Hodgkin's  disease,  135. 
Homology,  103. 
Horns,  138. 
Hyperemia,  276. 

active,  276. 


Hyperemia,  mechanical,  278. 

of  liver,  280. 

of  lungs,  281. 

post-mortem  appearances  of,  282. 
Hyperplasia,  94. 
Hypertrophy,  93. 

Infarct,  295. 
Inflltration,  fatty,  47. 
Infiltrations,  42. 
Inflammation,  163. 

acute,  175. 

alterations  in  nutrition  in,  168. 

as  cause  of  gangrene,  31. 

causes  of  blood-stasis  in,  171. 

changes   in   the  blood-vessels   and 
circulation  in,  164. 

chronic,  176. 

emigration  of  red  blood-corpuscles 
in,  167. 

emigration  of  white  blood-corpus- 
cles in,  166. 

exudation  of  liquor  sanguinis  in, 
167. 

formation  of  pus  in,  173. 

idiopathic,  177. 

infective,  177. 

specific,  177. 

stasis  in,  166. 

traumatic,  177. 

varieties  of,  175. 

of  blood-vessels,  216,  289. 

of  bone,  211. 

of  brain  and  spinal  cord,  250. 

of  cartilage,  204. 

of  common  connective  tissue,  207. 

of  cornea,  206. 

of  heart,  219. 

of  kidney,  241. 

of  liver,  237. 

of  lungs,  253. 

of  lymphatic  structures,  225. 

of  mucous  membranes,  229. 

of  serous  membranes,  234. 

of  veins,  219. 
Inflammatory  fever,  195. 

new  formations,  nature  of,  95. 

stasis,  165. 
Interstitial  hepatitis,  237. 

nephritis,  246. 
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Interstitial  pneumonia,  260. 
Intestine,  tuberculosis  of,  189. 

typlioid  ulceration  of,  227. 
Irritation,    as   cause   of  inflammation, 
164. 

as  cause  of  new  formations,  99. 

as  cause  of  tuberculous  lesions,  177. 


Kidney,  abscess  of,  241. 

amyloid  degeneration  of,  73. 
fatty  degeneration  of,  03. 
inflammation  of,  241. 
interstitial  nephritis,  246. 
leukasmic  growth  in,  300. 
suppurative  nephritis,  241. 
surgical,  242. 
tubal  nephritis,  243, 

Lardaceous  degeneration — see  "Amy- 
loid Degeneration." 
Leukaemia,  298. 

Leuktemic  growths  in  kidney,  300. 
in  liver,  300. 
in  lymphatic  glands,  299. 
in  spleen,  299. 
Lipomata,  125. 
Liver,  abscess  of,  237. 

acute  inflammation  of,  237. 

acute  yellow  atrophy  of,""240. 

amyloid  degeneration  of,  71. 

changes  in  pyrexia,  92. 

cirrhosis  of,  288. 

fatty  infiltration  of,  49. 

leuksemic  growth  in,  300. 

nutmeg,  280. 

syphilitic  growths  in,  204. 
Logwood  for  staining,  305. 
Lungs,  abscess  of,  257. 

•broncho-pneumonia,  258. 

brown  induration  of,  282. 

catarrhal  pneumonia,  258. 

cirrhosis  of — see  "Interstitial  Pneu- 
monia." 

croupous  pneumonia,  253. 

emphysema  of,  40. 

gangrene  of,  257. 

inflammation  of,  253. 

interstitial  pneumonia,  2G0. 

phthisis,  265. 

pigmentation  of,  88. 


Lungs,  tuberculosis  of,  190. 
Lymphadenoma — see  "Hodgkin's   dis- 
ease." 
Lymphatic  glands,  amyloid  degenera- 
tion of,  77. 
inflammation  of,  acute,  225. 
inflammation  of,  chronic,  226. 
leukasmic  growths  in,  299. 
non  -  inflammatory       enlarge- 
ment of — see  "Lymphoma." 
tuberculosis  of,  188. 
structures,     inflammation     of,     in 
typhoid  fever,  227. 
Lymphomata,  182. 
Lympho-sarcoma,  134. 

Malignancy,  105. 

cachexia  as  evidence  of,  97. 
different  degrees  of,  105. 
multiplicity  as  evidence  of,  97. 
recurrence   after   removal   as   evi- 
dence of,  97. 
secondary  growths  as  evidence  of, 
98. 
Mammary  gland,  adenoma  of,  140. 
adeno-fibroma  of,  141. 
adeno-sarcoma  of,  141. 
cystic-sarcoma  of,  142. 
scirrhus  of,  148. 
Melamemia,  87. 
Melanin,  86. 

Melanosis — see  "  Melanotic  Sarcoma." 
Melanotic  cancer,  147. 

sarcoma,  113. 
Meningitis,  tubercular,  186. 
Metamorphoses,  42. 
MoUities  ossium,  214. 
Mortification,  26. 
Mounting  of  specimens,  301. 
Mucoid  degeneration,  64. 
Mucous  membranes,  adenoma  of,  142. 
catarrhal  inflammation  of,  229. 
croupous  inflammation  of,  231. 
tuberculosis  of,  188. 
Miiller's  fluid,  302. 
Mummification,  27. 
Muscle,  fatty  degeneration  of,  59. 

fatt}'  infiltration  of,  47. 
Myelitis,  252. 
Myeloid  tumor,  117. 
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Myocarditis,  222. 
Myoma  of  uterus,  158. 
Myomata,  157. 
Myxomata,  123. 

Necrobiosis,  134. 

Necrosis,  26,  218. 

Nervous  system,  as  cause  of  atrophy,  38. 

as  cause  of  disease,  19. 
Neuromata,  158. 
New  formations,  95. 

classification  of,  108. 
constitutional        predisposing 

causes  of,  96. 
development  of,  100. 
direct  exciting  causes  of,  99. 
etiology  of,  96. 
origin  of,  from  emigrant  cells, 

101. 
relation  of,  to  the  surrounding 

tissues,  104. 
retrogressive  changes  in,  105. 
Nucleoli,  22. 
Nucleus,  22.  ' 

function  of,  23. 
Nutrition  arrested,  25 
definition  of,  18. 
impaired,  33. 
increased,  93. 

Osteomalacia,  214. 
Osteomata,  130. 
Osteo-chondroma,  128. 
Osteoid  sarcoma,  114. 
Osteophytes,  131. 

Papillomata,  137. 
Periostitis,  212. 
Phlegmasia  dolens,  291. 
Phthisis,  pulmonary,  265. 

anatomical    changes   in    lungs 
in,  266. 

"colliers',"  90. 

etiology  of,  273. 

fibroid,  270. 

older  doctrines  respecting,  265. 

pathology  of,  270. 

tubercle  in,  266. 
Pia  mater,  tuberculosis  of,  186. 
Pigment,  source  of,  84. 


Pigmentary  degeneration,  84. 
Pigmentation,  false,  87. 

of  lungs,  88. 

of  sputum,  90. 
Pneumonia,  catarrhal,  258. 

croupous,  253. 

interstitial,  260. 
Post-mortem  staining,  27. 
Protoplasm,  21,  23. 

coagulation  of,  after  death,  29. 
Psammoma,  118. 
Pulmonary  phthisis,  265. 
Pus,  characters  of,  173. 

origin  of,  174. 
Pyaemia,  194. 

bacteria  in  inflammatory  products 
of,  197. 

nature  of  infective  substances  in, 
197. 

nature  of  lesions  in,  195. 

pathology   of  metastatic   abscesses 
in,  199. 

relation  of,  to  septicaemia,  196. 
Pyrexia,  tissue  changes  in,  91. 

ElCKETS,  215. 
Kigor  mortis,  27. 

nature    of    change    in    muscle 
in,  28. 

"  Sago  spleen,"  75. 
Sarcomata,  109. 

cystic,  142. 

melanotic,  113. 

myeloid,  117. 

osteoid,  114. 

round-celled,  115. 

spindle-celled,  112. 
Scirrhous  cancer,  148. 
Sclerosis  of  bone,  212. 

of  nerve,  252. 
Senile  gangrene,  32. 
Septicaemia,  195. 

relation  to  pyaemia,  196. 
Serous  effusion,  as  result  of  inflamma- 
tion, 167,  235. 
as  result  of  mechanical  hyper- 
emia, 280. 

membranes,  inflammation  of,  234. 
Slough,  separation  of,  29. 
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Specimens,  examination  of,  whilst  fresh, 
301. 

embedding  of,  304. 

hardening  of,  302. 

making  sections  of,  304. 

mounting  of,  306. 

preparation  and  mounting  of,  301. 

softening  of,  303. 

staining  of,  305. 
Spinal  cord,  inflammation  of,  250. 

sclerosis  of,  252. 
Spleen,  amyloid  degeneration  of,  75. 

in  typhoid  fever,  227. 

leuksemic  growths  in,  299. 
Staining  of  sections,  305. 
Suppuration,  173. 
Syphilis,  200. 

fibroid  changes  in,  200. 

gummata  in,  201. 

nature  of  lesions  in,  200. 

Thrombosis,  283. 

causes  of,  287. 

results  of,  289. 
Thrombus,  284, 

organization  of,  285. 

softening  of,  287. 
Traumatic  fever,  195. 


i  Tubercle,  178. 

I  in  pulmonary  phthisis,  266. 

older  doctrines  respecting,  178,  265. 
Tubercular  meningitis,  186. 
Tuberculosis,  acute,  177. 

artificial  production  of,  179. 

giant  cells  in,  182. 

infective  nature  of,  178. 

limited  to  single  organs,  185. 

nature  of  lesions  in,  181. 

of  lungs,  190. 

of  lymphatic  glands,  188. 

of  mucous  membranes,  188. 

of  pia  mater,  186. 

source  of  infection  in,  180. 
Tumors — see  "  New  Formations." 
Tumors,  definition  of,  95. 
Typhoid  fever,  227. 

Ulceration,  tubercular,  of  intestine, 
189. 
typhoid,  of  intestine,  227. 
Uterus,  myoma  of,  158. 

Vacuolation,  24. 

Veins,  inflammation  of,  219. 

Warts,  138. 
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I. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  BY  ISAAC  HAYS,  M.D,  and  I.  MINIS  HAYS,  M.D., 

is  published  Quarterly,  on  the  first  of  January,  April,  July,  and  October.  Eiich  num- 
ber contains  nearly  three  hundred  laroe  octavo  pages,  appropriately  illustrated  wher- 
ever necessary.  It  has  now  been  issued  regularly  for  over  fifty  years,  during  the 
■whole  of  which  time  it  has  been  under  the  control  of  the  present  senior  editor,  'rhrongh- 
out  this  long  period,  it  has  maintained  its  position  in  the  highest  rank  of  medical  peri- 
odicals both  at  home  and  abroad,  and  has  received  the  coidiul  support  of  the  entire 
profession  in  this  country.  Among  its  Collaborators  will  be  found  a  large  number  of 
the  most  distinguished  names  of  the  profession  in  every  section  of  the  United  States, 
rendering  its  original  department  a  truly  national  exponent  of  American  medicine.* 

Following  this  is  the  "R?:vieav  Department,"  containing  extended  and  impartial 
reviews  of  important  new  works,  together  with  numerous  elaborate  "Analytical  and 
Bibliographical  Notices"  giving  a  complete  survey  of  medical  literature. 

This  is  followed  by  the  "Quarterly  Summary  of  Improvements  and  Discoveries 
IX  THE  ^Medical  Sciences,"  classified  and  arranged  under  different  heads,  presenting 
a  very  complete  digest  of  medical  progress  abroad  as  well  as  at  home. 

Thus,  during  the  year  1877,  the  'Journal"  furnished  to  its  subscribers  101  Original 
■Communications,  135  Reviews  and  Bibliographical  Notices,  and  227  articles  in  the 
Quarterly  Summaries,  making  a  total  of  Four  Hundred  and  Sixtv-threr  articles 
illustrated  with  64  maps  and  wood  engravings,  emanating  from  the  best  professional 
minds  in  America  and  Europe. 

That  the  efforts  thus  made  to  maintain  the  high  reputation  of  the  "Journal"  are 
successful,  is  shown  by  the  position  accorded  to  it  in  both  America  and  Europe  as  a 
leading  organ  of  medical  progress  : — 

The  Philadelphia  Medical  and  Physical  .I'liirnnl 
issued  its  first  number  in  1S20,  and  after  a,  brilliant 
career,  was  succeeded  in  1827  by  the  American 
Journal  of  the  Medical  Sciences,  a  peiiodical  of 
world-wide  reputation  ;  the  ablest  and  one  of  the 
oldest  periodicals  in  the  world — a  journal  which  has 
an  unsullied  record. — Gross's  History  of  American 
Med.  Literaturn,  1876. 

It  is  universally  acknowledged  to  be  the  leacing 
American  medical  journal,  and,  in  our'opinion,  is 
second  to  none  in  the  language — Boston  Med.  and 
Surg.  Journal,  Oct.  1S77. 

This  is  the  medical  journal  of  our  country  to  which 
the  American  phy^iciau  abroad  will  point  with  the 
greatest  sail  faction,  as  reflecting  the  slate  of  medical 
culture  in  his  counrry.  F'>r  a  great  many  years  It 
ha-i  been  Die  medium  through  which  our  ablest  writ- 
ers have  made  kuown  their  discoveries  and  observa- 
tions —Address  0/  L.  P.  Yandell,  M.D.,  before  Inter- 
national Med.  Congress,  fcept.  1876 

And  that  it  was  specifically  included  in  the  award  of  a  medal  of  merit  to  the  Publisher 
in  the  Vienna  Exhibition  in  1878. 

The  subscription  price  of  the  '-American  Journal  of  the  Medical  Sciences"  has 
never  been  raised  during  its  long  career.  It  is  still  Five  Dollars  per  annum  ;  and 
when  paid  for  in  advance,  the  subscriber  receives  in  addition  the  "Medical  New.s  and 
Library,"  making  in  all  about  1500  large  octavo  pages  per  annum,  free  of  postage. 

II. 

THE  MEDICAL  NEWS  AND  LIBRARY 

is  a  monthly  periodical  of  Thirty-two  large  octavo  pages,  making  384  pages  per 
annum,  its  '-Library  Department"  is  devoted  to  publishing  standard  works  on  the 
various  branches  of  medical  science,  paged  separately,  so  that  they  can  be  detached 
for  binding,  when  complete.  In  this  manner  subscribers  have  received,  without  ex- 
pense, such  works  as  '-Watson's  Practice,"  "West  on  Children,"  "Malgaioxe's 
Surgery,"  "Stokes  on  Fever,"  and  many  other  volumes  of  the  highest  reputation 
and  usefulness.  With  July,  1876,  was  commenced  the  publication  of  Gosselin's 
"  Clinical  Lectures  ON  Surgery,"  translated  from  the  French  by  Lewis  A.  Stim- 
soN,  M.D.,  Surgeon  to  the  Presbyterian  Hospital,  New  York  (see  p.  28),  which  will 
be  completed  during  the  year  1878,  and  will  be  followed  by  another  volume  of  equal 

*  Comraanlcations  are  invited  from  gentlemen  in  all  parts  of  the  country.  Elaborate  articles  inserted 
by  the  Editor  are  paid  for  by  the  Publibher. 


This  is  universally  acknowledged  as  the  leading 
American  Journal,  and  has  been  conducted  by  Dr. 
Hays  alone  until  1S69,  when  his  son  was  associated 
with  him.  We  quite  agree  with  the  critic,  that  this 
journal  is  second  to  none  in  the  language,  and  cheer- 
fully accord  to  it  the  first  place,  for  nowhere  shall 
we  find  mure  able  and  more  impartial  criticism,  and 
nowhere  such  a  repertory  of  able  original  articles 
Indeed,  now  that  the  "British  and  Foreign  Medic. - 
Chirurgical  Review"  has  terminated  its  career,  the 
American  Journal  stands  without  a  rival. — London 
Med.  Times  and  Gazette,  Nov.  24,  1877.      ' 

The  present  number  of  the  American  Journal  is  an 
exceedingly  good  one,  and  gives  every  promise  of 
maintaini  ug  the  well-earned  I  epntation.f  the  re  view 
Our  venerable  contemporary  has  our  best  wishes, 
and  we  can  only  express  the  hope  that  it  may  con- 
tinue its  work  with  as  much  vigor  and  excellence  for 
the  next  fify  years  as  it  has  exhibited  in  the  past. 
—Lonilon  Lancet,  Nov.  51,  1S77. 
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practical  value.     New  subscribers,  comDJencin<?  with  Jan.  1878,  can  procure  the  pre- 
vious portions  of  "Gossklin''  by  a  remiltance  of  %\.?)0,  if  promptly  made. 

The  "Nkws  Drpartmknt"  of  tlie  "Mkoical  News  and  Liiihary"  |)resents  Ihe 
current  information  of  the  month,  with  Clinical  Lectures  and  Hospital  (j!leaniui<s. 
A  new  and  attractive  feature  of  this  will  be  found  in  an  elaborate  series  of  ORioiNAr, 
American  Ci-inioat-  Lkcturks,  specially  contributed  to  tlie  News  by  freiiliemen  of 
ihe  highest  reputation  in  the  profession  throughout  the  United  States.  The  arrange- 
ments for  this  are  not  as  yet  completed,  but  already  the  co-operation  has  been 
secured  of  the  following': — 

S.  D.  Gross,  M.D.,  Prof,  of  Surgery,  Jefferson  Med.  Coll  ,  Philadn. 

Austin  Fmnt,  M.D.,  Prof.  Prin.  and  Prac.  of  Med.,  Bellevue  IIosp.  Med.  Coll.,  N.  Y. 

S.  Weir  Mitchell,  Ml)..  Piiys.  to  the  Infirmary  for  Nervous  Diseases,  Philada. 

T.  Gaillard  Thomas,  M.D.,  Prof.  Obstetrics.  &c..  Coll.  Phys.  and  Surg,  N.  Y 

J.  M.  DaCosta,  M.D.,  Prof.  Prin.  and  Prac.  of  Med.,  J%?i.  Med.  Coll..  Philada. 

Roberts  Barthoi.ow,  M.D.,  Prof.  'I'heory  and  Practice  of  Med.,  M-id.  Coll.  of  Ohio. 

T.  G.  Richardson,  M  D.,  Prof.  Genl.  and  Clin.  Surg.,  Univ.  of  La.,  New  Orleans. 

William  Goodell.  M.D..  Prof.  Clin.  Gynaecology,  Uuiv.  of  Penna. 

FoRDYCR  Barker,  M.D.,  Prof.  Clin.  Midwifery,  &c.,  Bellevue  Hosp.  Med.  Coll.,  N  Y 

N.  S.  Davis,  M.D.,  Prof.  Prin.  and  Prac.  of  Med.,  Chicago  Med.  Coll. 

L.  A.  Duhring,  M.D.,  Clin.  Prof,  of  Diseases  of  the  Skin,  Univ.  of  Penna. 

'I'hkophilusParvin.M.D.,  Prof.  Obstetrics,  &c..  Coll.  Phys.  and  Surg.,  Indianapolis. 

Lewis  A.  Sayre,M.D..  Prof.  Orthopasdic  Surg.,  &c.,  Bellevue  Hosp.  Med  Coll.,  NY. 

W.  H.  Van  Bcjren,  M.D.,  Prof.  Surgerv,  Bellevue  Hosp.  Med.  Coll.,  N.  Y. 

J.  P.  White,  MD.,  Prof,  of  Obstetrics, "cfec,  Uuiv.  of  Buffalo. 

John  Ashhurst,  Jr.,  M  D.,  Prof,  of  Clin.  Surg.,  Univ.  of  Penna. 

D.  Warren  Brickell,  M.D.,  Prof.  Obstetrics,  &c.,  Charity  Hosp.  Med  Coll.,  N.  0. 

William  Pepper,  M.D.,  Prof.  Clin.  Medicine,  Univ.  of  Penna. 

J.  Lewis  Smith,  M.D.,  Clin.  Lee.  on  Dis.  of  Chil.,  Bellevue  Hosp  Med.  Coll.,  N.  Y. 

William  F.  Norris,  M.D.,  Clin.  Prof,  of  Diseases  of  the  Eye.  Univ.  of  Penna. 

P.  S.  Conner,  M.D.,  Prof,  of  Anat.  and  Clin.  Surgery,  Med.  Coll.  of  Ohio,  Cin. 

Thomas  G.  Morton,  M.D.,  Surgeon  to  Penna.  Hospital,  Philad.i. 

F.  J.  Bumstead,  M.D.,  late  Prof,  of  Venereal  Dis.,  Coll.  Phys.  and  Surg.,  N.  Y.       • 

J.  H.  Hutchinson,  M.D.,  Physician  to  Penna.  Hospital. 

F.  Peyre  Porcher,  M.D  .  Prof,  of  Mat.  Med.  and  Clin.  Medicine,  Med.  Coll.  of  S.C 

Christopher  Johnson,  M.D.,  Prof,  of  Surgery,  Univ.  of  Md.,  Baltimore. 

S  W.  Gross,  M.D.,  Surg,  to  Philada.  Hospital. 

William  Thomson,  M.D.,  Lecturer  on  Ophthalmology,  Jeff.  Med.  Coll.,  Philada. 

With  contributors  such  as  these,  representing  every  portion  of  the  United  State? 
the  publisher  feels  safe  in  promising  to  the  subscriber  a  series  of  practical  lectures 
unsurpassed  in  variety,  interest,  and  value. 

As  stated  above,  the  subscription  price  of  the  "  Medical  News  and  Library"  is 
One  Dollar  per  annum  in  advance;  and  it  is  furnished  without  charge  to  all  advailce 
paying  subscribers  to  the  "American  Journal  of  the  Medical  Sciences." 

III. 

THE  M0NT[1LY  ABSTRACT  OF  MEDICAL  SCIENCE 

is  issued  on  the  first  of  every  month,  each  number  containing  forty-eight  large  octavo 
pages,  thus  furnishing  in  the  course  of  the  year  about  six  hundred  pages.  'I'he  aim 
of  the  Abstract  is  to  present— without  duplicating  the  matter  in  the  "Journal" 
and  '•  News" — a  careful  condensation  of  all  that  is  new  and  important  in  the  medical 
journalism  of  the  world,  and  all  the  prominent  professional  periodicals  of  both  hemi 
spheres  are  at  the  disposal  of  the  Editors.  To  show  the  manner  in  which  this  plan 
has  been  carried  out  it  is  sufficient  to  slate  that  during  the  year  1877  it  contained 

32  Articles  on  jLnntomy  find  I'liyftioTofji/. 

S2         "  "    3Iriti'fi.a  Medica  and  Therapeutics, 

19(i  "  "     MrdUine. 

140  "  ''     Surgery. 

S9         '•  "    MU'tivijfery  mid  Gyncecolof/if. 

9  "  "    3Ir'dical  tTurispriideiice  and  Toxicology — 

making  in  all  .527  articles  in  a  single  year. 

The  subscription  to  the  "  Monthly  Abstract,"  free  of  postage,  is  Two  Dollars 
and  a  Half  a  year,  in  advance. 

As  stated  above,  however,  it  will  be  supplied  in  conjunction  with  the  "American 
Journal  of  the  Medical  Sciences"  and  the  "Medical  News  and  Library,"  makinc 
in  all  about  Twenty-one  Hundred  pages  per  annum,  the  whole  free  of  postage,  for 
Six  Dollars  a  year,  in  advance. 

In  this  effort  to  bring  so  large  an  amount  of  practical  information  within  the  reach 
of  every  member  of  the  profession,  the  publisher  confidently  anticipates  the  friendly 


trusts,  especially,  that  the  subscribers  to  the  "AMERfCAN  Medical  Journal"  will  call 
the  attention  oF  their  acquaintances  to  the  advantafjes  thus  offered,  and  that  he  will 
be  sustained  in  the  endeavor  to  permanently  establish  medical  periodical  literature 
on  a  looting  of  cheapness  never  heretofore  attempted. 

PEEMIUM  rOE  OBTAIIIING  NEW  SUBSCEIEEES  TO  TEE  "JOURI*[AL." 

Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  lor  1878,  one  of 
which  must  be  for  a  vnv  snbsrnher,  will  receive  as  a  premium,  free  by  mail,  a  copy  of 
"  Browne  on  the  Use  of  the  Ophthalmoscope"  (for  advertisement  of  which  see  p. 
2'>),  or  of  "Fox  ON  Skin  Diseases"  (see  p.  20),  or  of  "Flint's  Essays  on  Conserva- 
tive Medicine"  (see  p.  15),  or  of  "Sturges's  Clinical  Medicine"  (see  p.  14),  or  of 
the  new  edition  of  "Swayne's  Obstetric  Aphorisms"  (see  p.  25),  or  of  "Tanner's 
Clinical  Manual"  (see  p.  5),  or  of  "Chambers's  Restorative  Medicine"  (see  p. 
18),  or  of  "  West  on  Nertous  Disorders  of  Children  '  (see  p.  21). 

*.^*  Gentlemen  desiring  to  avail  themselves  of  the  advantages  tluis  offered  will  do 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of 
complete  sets  for  the  year  1878. 

1^  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn 
to  the  order  of  the  undersigned.  Where  lliese  are  not  accessible,  remittances  for  tlie 
"Journal"  may  be  made  at  the  risk  of  the  publisher,  by  forwarding  in  registered 
letters.     Address, 

BKNRY  C.  LEA,  Nos.  706  and  708  Sansom  St.,  Philadeiphia.  Pa. 


jyUNGLISON  {ROBLEY),  M.D., 

"^  hate  Professor  of  Institutes  of  iledicine  in  Jefferson  Medical  College,  Philadelphia. 

MEDICAL   LEXICON;   A  Dictionary   o?  Medical  Science:   Con- 
taining a  concise  explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiologj, 
Pathology,  Hygiene,  Therapeutics.  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medic;  1 
Jurisprudence,  and  Dentistry.     Notices  of  Climate  and  of  Mineral  Waters;  Formulas  foi 
Officinal,  Empirical,  and  Dietetic  Preparations;  with  the  Accentuation  and  Etymology  cf 
the  Terms,  and  the  French  and  other  Synonym es ;  so  as  to  constitute  a  French  as  well  as 
English  Medical  Lexicon.     A  New  Edition.     Thoroughly  Revised,  and  very  greatly  Mod- 
ified and  Augmented.     By  Eichaeb  J.  I'unglison,  M.D.     In  one  very  large  and  hand- 
some royal  octavo  volume  of  over  1100  pages.     Cloth,  $6  60  ;  leather,  raised  bands,  $7  50. 
I^Just  Issued.) 
The  object  of  the  author  from  the  outset  has  not  been  to  make  the  work  a  mere  lexieoa  (  r 
dictionary  of  terms,  but  to  afford,  under  each,  a  condensed  view  of  its  various  medical  relatioE?, 
and  thus  to  render  the  work  an  epitome  of  the  existing  condition  of  medical  science.     Starting 
with  this  view,  the  immense  demand  which  has  existed  for  the  work  has  enabled  him,  in  repeated 
rsvisions,  to  augment  its  completeness  and  usefulness,  until  at  length  it  has  attained  the  position 
of  a  recognized  and  standard  authority  wherever  the  language  is  spoken. 

Special  pains  have  been  taken  in  the  preparation  of  the  present  edition  to  maintain  this  en 
viable  reputation.  During  the  ten  years  which  have  elapsed  since  the  Inst  revision,  the  additior  s 
to  the  nomenclature  of  the  medical  sciences  have  been  greater  than  perhaps  in  any  simibir  period 
of  the  past,  nnd  up  to  the  lime  of  his  death  the  author  labored  assiduously  to  incorporate  every- 
thing requiring  the  attention  of  the  student  or  practi  inner  Since  then,  the  editor  has  been 
equally  industrictfis,  so  that  the  additions  to  the  vociibulnry  are  more  numerous  than  in  any  pre- 
vious revision.  E.=pecial  attention  has  been  bestowed  on  the  accentuation,  which  will  be  found 
marked  on  every  word.  The  typographical  arrangement  hss  been  much  improved,  rendering 
reference  much  more  easy,  and  every  care  h.is  been  taken  with  the  mechanical  execution.  The 
work  has  been  printed  on  new  type,  small  but  exceedingly  cienr,  with  an  enlarged  page,  so  that 
t'-'e  additions  have  been  incorporated  with  an  increase  of  but  little  over  a  hundred  pages,  and 
the  volume  now  contains  the  matter  of  at  least  four  ordinary  octavos. 


A  book  well  known  to  our  readers,  and  of  which 
every  Anierioan  oupht  to  be  proud.  When  the  learned 
author  cf  the  work  passed  away,  prohahly  all  of  us 
feareil  lest  the  book  shr  uld  ni  t  maintain  its  plaee 
in  the  aUvaneing  sciem-e  « lioce  terms  it  defines.  For- 
tunately, Dr.  liirhard  .1  bungli.^on.  having;  assisted  his 
father  \\\  the  revision  of  several  editions  of  the  work, 
and  having  been,  therefore,  trained  in  theme'.hods  and 
iuihued  with  the  spirit  of  the  book,  has  been  able  to 
edit  it.  not  in  the  pateliwork  manner  so  dear  to  the 
heart  of  hook  editors,  so  repulsive  to  the  taste  of  Intel- 
lij^ent  book  readers, but  to  editit  asa  work  of  tlie  kind 
should  Ije  edited — to  carry  it  on  steadily,  without  jar 
or  interruption,  alonf!  the  grooves  of  thout;ht  it  has 
travelled  during  its  lifetime.  To  show  the  magnitude 
of  the  task  which  Dr  Dunjilisnn  has  asRum<'d  and  car- 
ried throuf;h,  it  is  only  necessary  to  stale  that  more 
than  six  thousand  new  subjects  have  been  added  in  the 
present  edition. — Plala.  Mtd.  Times.,  .Jan.  3,  1874. 

About  the  first  book  purchased  by  the  medical  atu 


tory  of  technji'al  terms  is  simply  a  sine  qua  nwi.  In  a 
science  so  exten-ive.  and  with  such  collaterals  as  medi- 
dne,  it  is  as  much  a  neees.s)ty  also  to  the  practising 
jhysician.  To  meet  the  wants  of  students  and  mo.'-t 
physicians,  the  dictionary  must  he  condensed  while 
comprehen.iive,  and  practical  while  perspicacious,  it 
.vas  becau.se  Dunjilison's  met  the.se  indications  that  it 
became  at  once  the  dictionary  of  general  use  wherever 
medicine  was  studied  in  the  EnirMsh  lan}>ua?e.  In  no 
former  re\  ision  have  the  alterations  and  additions  been 
30  great.  Mvre  than  six  thousand  new  subjects  and  terms 
iiave  beei'  added.  The  chief  terms  have  been  set  in  black 
etter,  while  the  derivatives  follow  in  small  caps;  an 
arrangement  which  greatly  facilitates  reference.  We 
may  safely  confirm  the  hope  ventured  by  the  editor 
•'  that  the  work,  which  possesses  for  him  a  filial  as  well 
ts  an  individual  interest,  will  be  found  worthy  a  con- 
tinuance of  the  position  so  lone  accorded  to  it  as  a 
(tandard  authority."— 6VHci>ina<i  Clinic,  Jan.  10,  1874. 
It  has  the  rare  meiit  that  it  certainly  bag  no  riv  1 


dsnt  is  the  Medical  Dictionary.    The  lexicon  expljina-    In  the  Eaglish  lausuaj;e  for  accuracy  and  extent 

refereDces. — London  Medical  OuzetU. 
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A  CENTURY  OF  AMERICAN  MEDICINE.  177(i-1876.  By  Doctors  K.  H. 
■^^  Clarke,  H.  J.  Bigelow,  S.  D.  Gross,  T.  G.  Thoinns,  and  J.  S.  Billings.  In  one  very  hand- 
some 12mo.  volume  of  about  350  pages  :  cloth,  $2  25.      (^Jnst  Ready.) 

This  work  has  appeared  in  the  pages  of  the  American  Journal  of  Medical  Sciences  during  the 
year  1876.  As  a  detailc.l  account  of  the  development  of  medical  science  in  America,  by  gentle- 
men of  the  highest  authority  in  their  respective  departments,  the  profession  will  no  doubt  wel- 
come it  in  a  form  adapted  for  preservation  and  reference. 


ffOBLYN  {RICHARD  D.),  M.D. 


R 


A  DICTIONAKY  OF  THE  TERMS  USED  IN  MEDICINE  AND 

TUB  COLLATERAL  SCIENCES.     Revised,  with  numerouF  additions,  by  Isaac    Hays, 
M.D.,  Editor  of  the  "American  Journal  of  the  Medical  Sciences."     In  one  large  royal 
12mo.  volume  of  over  500  double-columned  pages  ;  cloth,  $1  50  ;  leather,  $2  00. 
It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  stuUant'r  tabia. — So^tt:f,in 
M'/l.  ond  Surg.  Journal. 

ODWELL  {G.  F.),  F.R.A.S..  Sfc. 
A  DICTIONARY  OF  SCIENCE:  Comprising  Astronom.y,  Cliem- 

istry,  Dynamics,  Electricity.  Heat,  Hydrodynamics,  Hydrostatics,  Light,  Magnetism, 
Mechanics,  Meteorology,  Pneumatics,  Sound,  and  Statics.  Preceded  by  an  Essay  on  the 
History  of  the  Physical  Sciences.  In  one  handsome  octavo  volume  of  694  pages,  and 
many  illustrations:  cloth,  $5. 

J^EILL  {JOHN),  M.D.,    and     ^MITH  {FRANCIS  G.),  M.D., 

^^  Pr  of.  of  the  Institutes  of  Medicine  in  the  Univ.  of  Fenna. 

AN    ANALYTICAL    COMPENDIUM   OF   THE    VARIOUS 

BRANCHES  OF  MEDICAL  SCIENCE  ;  for  the  Use  and  Examination  of  Students.  A 
new  edition,  revised  and  improved.  In  one  very  large  and  handsomely  printed  royal  12m<i . 
volume,  of  about  one  thousand  pages,  with  374  wood  cuts,  cloth,  $4;  strongly  bounc  in 
leather,  with  raised  bands,  $4  75. 


H 


ARTSHOBNE  {HENRY),  M.  D., 

Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

A    CONSPECTUS    OF    THE    MEDICAL   SCIENCES;   containing 

Handbooks  on  Anatomy,  Physiology,  Chemistry,  Materia  Medica,  Practical  Medicine, 
Surgery,  and  Obstetrics.  Second  Edition,  thoroughly  revised  and  improved.  In  one  large 
royal  12mo.  volume  of  more  than  1000  closely  printeil  pages,  with  477  illustrations  on 
wood.     C:oth,  $4  25  i  leather,  $5  00.      {Lately  Issued.) 

ients,  but  to  maayothers  who  may  desire  to  refresh 
their  memories  with  the  smallest  possible  expendi- 
ture of  time.— iV.  Y.  Med.  Journal,  Sept.  1874. 

The  student  will  find  this  the  most  convenient  an  d 
useful  book  of  the  kiud  on  which  he  can  lay  hia 
hand. — Pacific  3fed.  and  Surg.  Journ.,  Aug.  187-1. 

This  is  the  best  book  of  its  kind  that  we  have  ever 
examined.  It  is  an  honest,  accurate,  and  coaci^e 
compend  of  medical  sciences,  as  fairly  as  possible 
representing  their  present  aondition.  The  changes 
a  ad  the  additions  have  been  so  judicious  and  thorough 
as  to  render  it,  so  far  as  it  goes,  entirely  trustworthy. 
If  students  must  have  a  conspectus,  they  will  be  wine 
to  procure  that  of  Dr  Hartshorue. —  i?eiryi(  Rev.  of 
Med.  and  Pkarm.,  Aug   1874. 


We  can  say  with  the  strictest  truth  that  it  is  the 
best  work  of  the  kind  with  which  we  are  acquainted 
It  embodie.s  in  a  condensed  form  all  recent  contribu- 
tions to  practical  medicine,  and  is  therefore  useful 
to  every  busy  practitioner  throughout  our  country, 
besides  being  admirably  adapted  to  the  use  of  stu- 
dents of  medicine.  The  book  is  faithfully  and  ably 
executed.— (-VtaWesfon  Med.  Journ.,  April,  1875. 

The  work  is  intended  as  an  aid  to  the  medical  stu- 
dent, and  as  such  appears  to  admirably  fulfil  its  ob- 
ject by  its  excellent  avrangemeut,  the  full  compilation 
of  facts,  the  perspicuity  aud  terseness  of  language, 
and  the  clear  and  instructive  illustrations  in  some 
parts  of  the  work — American  Journ.  of  Pharmacy, 
Philadelphia,  July,  1874. 

The  volume  will  be  found  useful,  not  only  to  stu- 


r  UDLOW  {J.L.),  M.D. 
A   MANUAL   OF   EXAMINATIONS   upon   Anatomy,   Physiology, 

Surgery,  Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy,  and 
Therapeutics.  To  which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised 
and  greatly  extended  and  enlarged.  With  370  illustrations.  In  one  handsome  royal 
12mo.  volume  of  816  large  pages,  cloth,  $3  25  ;  leather,  $3  75. 
The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  especially  suit- 
a  tie  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 


fTANNER  {THOMAS  HA  WKES),  M.  D.,  Src. 

A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 

NOSIS.  Third  American  from  the  Second  London  Edition.  Revised  and  Enlarged  by 
Tilbury  Fox,  M.  D.,  Physician  to  the  Skin  Department  in  University  College  Hospital, 
Ac.    In  one  neat  volume  small  ]2mo.,  of  about  375  pages,  cloth,  $150. 

*^*  On   page  4,  it  will  be  seen  that  this  work  is  )ffered  as  a  premium  for   procuring  new 
subscribers  to  the  "American  Journal  of  the  Medical  iciBNOES." 


pARPENTEK   {WILLIAM  B.),  M.D.,  F.  K.  S.„  F.G.IS.,  E.L.ii., 

^  Registrar  to  University  of  London,  etc. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  Edited  by  Henry  Power, 

M.B.  Lond.,   F  R.C.S.,  Examiner  in  Natural  Sciences,  University  of  Oxford.     A  liew 
American  from  the  Eighth  Revised  and  Enlarged  English  Edition,  with  N'otes  and  Addi- 
tions, by  Francis  G.  Smith,  M.  D.,  Professor  of  the  Institutes  cf  Medicine  in  the  Univer- 
sity of  Pennsylvania,  etc.    In  one  very  large  and  handsome  octa\o  volume,  ol  108;^  pages, 
with  tv  6  plates  and  ;^73  engravings  on  >Yood;  cloth,  $5  60  ;  leather,  $6  50.      {Just  Issued.) 
The  great  vf  ork,  the  crowning  labor  of  the  distinguished  author,  and  through  which  so  many 
generations  of  students  have  acquired  their  knowledge  of  Physiology,  has  been  almost  metamor- 
phosed in  the  effort  to  at  apt  it  thoroughly  to  the  requirements  of  modern  science.     Since  the 
appearance  of  the  last  American  edition,  it  has  had  several  revisions  at  the  experienced  hand  of 
Mr.  Power,  who  has  modified  and  enlarged  it  so  as  to  introduce  all  that  is  important  in  the 
investigations  and  discoveries  of  England,  France,  and  Germany,  resulting  in  an  enlargement  of 
about  ono-fourth  in  the  text.     The  series  of  illustrations  has  undergone  a  like  revision,  a  large 
proportion  of  the  former  ones  having  been  rejected,  and  the  total  number  increased  to  nearly 
four  hundred       The  thorough  revi-ion  which  the  work  has  so  recently  received  in  England,  has 
rendered  unnecessary  any  elaborate  additions  in  this  country    but  the  American  Editor,  Pro- 
fessor Smith,  has  introduced  such  matters  as  his  long  experience  has  shown  him  to  be  requisite 
for  the  student.     Every  care  has  been  taken  with  the  typographical  execution,  and  the  work  is 
presented,  with  its  thousand  closely,  but  clearly  printed  pages,  as  emphatically  the  test-book  for 
the  student  and  practitioner  of  medicine — the  one  in  which,  asheretotore,  especial  care  is  directed 
to  show  the  applications  of  phy  iology  in  the  various  practical  branches  of  medical  science. 
Notwithstanding  its  very  great  enlargement,  the  price  has  notbe<n  increased,  rendering  this 
one  of  the  cheapest  works  now  before  the  profession. 
We  have  been  agreeably  surprised  to  fiad  the  vol-   |  fectly  certain  of  the  fulness  of  information  it  will  con- 


nme  so  complete  in  regard  to  the  structure  and  fanc- 
tious  of  t>ie  nervous  system  in  all  its  relations,  a 
but)ject  that,  in  many  respects,  is  one  of  the  most  diffi- 
cult of  all,  in  the  whole  range  of  physiology,  upon 
which  to  produce  a  full  and  satisfactory  treatise  of 
the  class  lo  which  the  one  before  us  belongs.  The 
additions  by  the  American  editor  give  to  the  work  as 
it  is  a  considerable  value  beyond  that  of  th^  List 
English  edition.  In  conclusion,  we  can  give  our  cor- 
<lial  recommendation  to  the  work  as  it  now  appears. 
The  editors  have,  with  their  additions  to  the  only 
work  on  physiology  in  our  language  that,  in  the  full- 
est sen-e  of  the  word,  is  the  production  of  a  philoso- 
pher as  well  as  a  physiologist,  brought  it  up  as  fully 
as  could  be  expected,  if  not  desired,  to  the  standard 
of  our  knowledge  of  its  subject  at  the  present  day. 
It  will  deservedly  maintain  the  place  it  has  always 
had  in  the  favor  of  the  medical  profession. — Journ. 
of  Nervous  aud  Mental  Disease,  April,  1S77. 

"Good  wine  needs  no  bush"  says  the  proverb,  and 
an  old  aud  faithful  servant  like  the  "  big"  Carpenter,  as 
carefully  brought  down  as  this  edition  has  been  by  Mr. 
lieury  Power,  needs  little  or  no  commendation  by  us. 
Such  enormous  advances  have  recently  been  made  in  our 
physiological  knowledge,  that  what  was  perfectly  new  a 
year  or  two  ago.  looks  now  as  if  it  had  been  a  received 
ami  established  fact  for  years.  In  this  encyclopaedic 
way  it  is  unrivalled.  Here,  a.s  it  seeuis  to  us,  is  the 
great  value  of  the  book:  one  is  safe  in  .sending  astudent 
to  it  for  information  on  almost  any  given  subject,  per- 


vey,  and  well  satisfied  of  the  accuracy  with  which  it  will 
there  be  found  stated. — London  Mfd.  Times  and  Gazette, 
Feb.  17,  1876. 

Thusfully  are  treated  the  structure  and  functions  of  all 
the  important  organs  of  the  body,  while  there  are  chap- 
ters on  sleep  and  somnaaibulism;  chapterson  ethnology  , 
a  full  section  on  generalion,  and  abundant  references  to 
the  curiosiiies  of  physiology,  as  the  evolution  of  light, 
heat,  electricity,  etc.  In  short,  this  new  edition  of  Car- 
penter is,  as  we  have  said  at  the  start,  a  very  encyclo- 
pedia of  modern  physiology. — The  Clinic,  Feb,  24,  1877. 

The  merits  of  "  Carpenter's  Physiology  are  so  widely 
knnwn  and  appreciated  that  we  need  only  allude  briefly 
to  the  fact  that  in  the  latest  ediion  will  lie  found  a  com- 
prehensive embodiment  of  the  results  of  recent  physio- 
loijical  investigation.  Care  has  been  taken  to  preserve 
the  practical  character  of  the  original  work.  In  fact 
the  entire  work  has  been  brought  up  to  date,  and  bears 
evidence  of  the  amount  of  labor  that  has  been  bestowed 
upon  it  by  its  distinguished  editor,  Mr  Henry  Power. 
The  American  editor  has  made  the  latest  additions,  in 
order  fully  to  cover  the  time  that  has  elapsed  since  the 
last  English  edition  —N.  Y  Med  Journal,  Jan.  1877. 

A  more  thorough  work  on  physiology  could  not  be 
found.  In  this  all  the  facts  discovered  by  the  late  re- 
searches are  noticed,  and  neither  student  nor  practi- 
tioner should  be  without  this  e.xhaustive  treatise  on  an 
imp'irtant  elementary  branch  of  medicine. — Atlanta 
Med.  and  Surg  Journal,  Dec.  1876. 


(^IRKES  (  WILLIAM  SENHOUSE),  M.D. 

A  MANUAL  OF  PHYSIOLOGY.     Edited  b}^  W.  Morrant  Baker, 

M.D.,  F.R.C.S.      A  new  American  from  the  eighth  and  improved  London  edition.     With 
about  two  hundred  and  fifty  illustrations.     In  one  large  and  handsome  royal  12mo.  vol- 
ume.    Cloth,  $3  25;  leather,  $3   76.      (Lately  Issued.) 
Kirkes'  Physiology  has  long  been  known  as  a  concise  and  exceedingly  convenient  text-book, 
presenting  within   a   narrow  compass  all  that  is  important  for   the  student.      The  rapidity  with 
which  successive  editions  have  followed  each  other  in  England  has  enabled  the  editor  to  keep  it 
thoroughly  on  a  level  with  the  changes  and  new  discoveries  made  in  the  science,  and  the  eighth 
edition,  of  which  the  present  is  a  reprint,  has  appeared  so  recently  that  it  may  be  regarded  as 
'      '    ■      ■  ■'  '         position  of  the  subject. 


the  latest  accessible 

on  the  whole,  there  is  very  little  in  the  book 
which  either  the  student  or  practitioner  will  not  find 
o;'  practical  value  aud  consistent  with  our  present 
knowledge  of  this  rapidly  changing  science  ;  and  we 
bive  QO  hesitation  in  exprefsiug  our  opinion  that 
this  eighth  edition  is  one  of  the  best  haudbouks  on 
Vjysiology  which  we  have  in  our  language. — If.  Y. 
Ued.  Record,  April  \5,  1873. 

The   book  is  admirably  adapted  to  be  placed  In 


-Boston   Med.   and   Surg 


the    hands  of  students. 
Journ.,  April  l(i    1873. 

In  its  enlarged  form  it  is,  in  our  opinion,  still  the 
best  book  on  physiology,  most  useful  to  the  student. 
—  Phil a.  Med.  Times,  Aug.  30,  1873. 

This  is  undoubtedly  the  best  work  for  students  of 
physiology  extant. — Cincinnati  Mid.  News,  Sept.  '73. 


H 


A  R  TSHORNE  ( H ENR  Y) .  M.  D., 

Professor  of  Hygiene,  etc  ,  in  the  Univ.  ofPenna. 

HANDBOOK  OF   ANATOMY  AND   PHYSIOLOGY.     Second  Edi- 

lion,  revised.   In  one  ro.yal  12 mo.  volume,  with  220  wood  cutf:  cloth,  $1  76.  {Jitsi  Is:vfd.) 


Henry  C.  Lea's  Publications — (Physiology). 


rkALTON  [J.  C),  M.D., 

^  ProfHssor  nf  Phy.svihigy  in  the.  OoUe.ge  of  Physicians  and  Surgeons,  New  York,  Ac. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY.    Designed  for  the  use 

of  Students  and  Practitioners  of  Medicine.  Sixth  edition,  thoroughly  revised  and  enlarged, 
with  three  hundred  and  sixteen  illustrations  on  wood.  In  one  very  beautiful  octavo  vol- 
ume, of  over  800  pages.     Cloth,  $5  50;   leather,  $6  50.     iJnst  Issued.) 

From  the  Preface  to  the  Sixth  Edition. 

In  the  present  edition  of  this  book,  while  every  part  has  received  a  careful  revision,  the  ori- 
ginal plan  of  arrangement  has  been  changed  only  so  far  as  was  necessary  for  the  introduction  of 
new  material. 

The  additions  and  alterations  in  the  text,  requisite  to  present  concisely  the  growth  of  positive 
physiological  knowledge,  have  resulted  in  spite  of  the  author's  earnest  efforts  at  condensation, 
in  "an  increase  of  fully  fifty  per  cent,  in  the  matter  of  the  work.  A  ehnnge,  however,  in  the  ty- 
pographical arrangement  has  accommodated  these  additions  without  undue  enlargement  in  the 
bulk  of  the  volume. 

The  new  chemical  notation  and  nomenclature  are  introduced  into  the  present  edition,  as  hav- 
ing  now  so  generally  taken  the  place  of  the  old,  that  no  confusion  need  result  from  the  change. 
The  centigrade  system  of  measurements  for  length,  volume,  and  weight,  is  also  addpted,  these 
measurements  being  at  present  almost  universally  employed  in  original  physiological  investiga- 
tions and  their  published  accounts.  Temperatures  are  given  in  degrees  of  the  centigrade  scale, 
usually  accompanied  by  the  corresponding  degrees  of  Fahrenheit's  scale,  inclosed  in  brackets. 
New  York,  September,  187.5. 


During  th«  past  few  years  several  new  works  on  phy- 
Bioiogy,  and  new  editions  of  old  works,  have  appeared, 
competing  for  tlie  favor  of  the  medipal  student,  but  none 
will  rival  this  new  edition  of  Dalton.  A.s  now  enlarged, 
it  will  be  found  also  to  be,  in  general,  a  satisfactory  work 
of  reference  for  the  practitioner. — Chicago  Mud.  Journ. 
and  Examirmr,  i&TO..  1876. 

Prof.  Dalton  has  discussed  conflicting  theories  and 
conclusions  regarding  physiological  questions  with  a 
fairness,  a  fulness,  and  a  conciseness  which  lend  fresb- 
ne.ss  and  vigor  to  the  entire  book.  But  his  discussions 
have  been  sn  guarded  by  a  refusal  of  admission  to  those 
speculative  and  theoretical  explanations,  which  al  best 
exist  in  the  minds  of  observers  themselves  as  only  pro- 
babilities, that  none  of  his  readers  need  be  led  into 
grave  errors  while  making  them  a  study. — The  Medical 
Record,  Feb.  19,  1876. 

The  revision  of  this  great  work  has  brought  it  forward 
with  the  physiological  advances  of  the  day,  and  renders 
it,  as  it  has  ever  been,  the  finest  work  for  studeals  ex- 
tant.— Nashville  Journ.  nf  Med.  aivd  Surg.,  Jan.  1876. 

For  clearness  and  perspicuity,  Dalton's  Physiology 
Tommended  itself  to  the  student  years  ago,  and  was  a 
pleasant  relief  from  the  verbose  productions  which  it 
supplanted.  Physiology  has.  however,  made  many  ad- 
vances since  then  — and  while  the  style  has  been  pre- 
served Intact,  the  work  in  the  present  edition  has  been 
brought  up  fully  abreast  of  the  times.  The  new  chemical 
nolation  and  nomenclature  have  also  been  introduced 
into  the  present  edition.  Notwithstanding  the  multi- 
plicity of  text-books  on  physiolc^y.  this  will  lose  none 
of  its  old  time  popularity.  The  mechanical  execution 
of  the  work  is  all  that  could  be  desired. — Peninsula? 
Journal  of  Medicine,  Dee.  1875. 


This  popular  text-book  on  physiology  comes  to  us  in 
its  sixth  edition  with  tlie  addition  of  about  fifty  percent, 
of  new  matter,  chiefly  in  the  departments  of  patho- 
logical chemistry  and  the  nervous  system,  where  the 
principal  advances  have  been  realized.  With  so  tho- 
rough revision  and  addiuons,  that  keep  the  work  well 
up  to  the  times,  its  continued  popularity  may  be  confi- 
dently predicted,  notwithstanding  the  competilion  it 
may  encounter.  The  publisher's  work  is  admirably 
done, — SI.  Louis  Med.  and  Surg.  Journ  ,  Dec.  1875 

We  heartily  welcome  this,  the  sixth  edition  of  this 
admirable  text  book,  than  which  there  are  noneof  equal 
brevity  more  valuable.  It  is  cordially  recommended  by 
the  Profes.sor  of  Physiology  in  the  University  of  Louisi- 
ana, as  by  all  competent  teachers  in  the  United  States 
and  wherever  the  Bnglish  language  is  read,  this  book 
has  heen  appreciated.  The  present  edition,  with  its  316 
admirably  executed  illustrations,  has  been  carefully 
revised  and  very  much  enlarged,  although  its  bulk  does 
not  seem  perceptibly  increased. — ■N'ew  Orleans  Medical 
and  Surgical  Journal,  March,  1876. 

The  present  edition  is  very  much  superior  to  every 
other,  not  only  in  that  it  brings  the  subject  up  to  the 
times,  but  that  it  d  a-  so  more  fully  and  satisfactorily 
than  any  previous  edition .  Take  it  altogether,  it  remains 
in  our  humble  opinion,  the  best  text  book  on  physiology 
in  any  land  or  language. — The  Clinic.  Nov.  6,  1875. 

As  a  whole,  we  cordially  recommend  the  work  as  a 
text-book  for  the  student,  and  as  one  of  the  best. — 
The  Journal  nf  Nervous  and  Mental  Disease.  Jan.  1&76. 

Still  holds  its  position  a=  a  masterpiece  of  lucid  writ- 
ing, and  is,  we  believe,  on  the  whole,  the  best  book  to 
place  in  the  bands  of  the  ^indent.— London  Students' 
Journal. 


jyUNGLISON  {ROBLEY), 

-*-^  Professor  of  Institutes  of  Medi 


M.D. 


■in  Jefferson  Medical  College,  Philadelphia. 

Eighth  edition.     Thoroughly  revised  and 


HUMAN  PHYSIOLOGY. 

extensively  modified  and  enlarged,  with  five  hundred  and  thirty-two  illustrations.     In  two 
large  and  handsomely  printed  octavo  volumes  of  about  1500  pages,  cloth,  $7  00. 


TEHMANN  {G.  O.). 

PHYSIOLOGICAL  CHEMISTRY.    Translated  from  the  second  edi- 

tion  by  George  B.  Day,  M.  D.,  F.  R.  S.,  &c.,  edited  by  R.  B.  Rogers,  M.  D.,  Professor  of 
Chemistry  in  the  Medical  Department  of  the  University  of  Pennsylvania,  with  illustrations 
selected  from  Funke's  Atlas  of  Physiological  Chemistry,  and  an  Appendix  of  plates.  Com- 
plete in  two  large  and  handsome  octavo  volumes,  containing  1200  pages,  with  nearly  two 
hundred  illustrations,  cloth,  $6  00. 


B 


T  THE  SAME  AUTHOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.     Translated  from  the 

German,  with  Notes  and  Additions,  by  J  Cheston  Morris,  M.  D.,  with  an  Introductory 
Essay  on  Vital  Force,  by  Professor  Samtjel  Jackson,  M.  D.,  of  the  University  of  Pennsyl- 
vania. With  illustrations  on  wood.  In  one  very  hardsome  octavo  volume  of  336  pages, 
cloth,  $2  25. 
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ATTFIELD  [JOHN),  Ph.D., 

Professor  of  Practical  Chemistry  to  the  Pharmaoexitienl  Society  of  Great  Britain,  &c. 

CHEMISTRY,   GENERAL,  MEDICAL,  AND   PHARMACEUTICAL  ; 

including  the  Chemistry  of  the  U.  S.  Pharmacopoeia.     A  Manual  of  the  General  Principles 
of  the  Science,  and  their  Application  to  Medicine  and  Pharmacy.      Seventh  American  edi- 
tion, reviser  from  the  Sixth  English  edition  by  the  author.     In  one  handsome  royal  12mo. 
volume  of  068  pages,  with  87  illustrations  :  cloth,  $2  75  ;  leather,  $3  25.      ( J«s«  Issued. )  . 
This  work  has  received  a  very  careful  revision  at  the  hands  of  the  author,  resulting  in  a  conside- 
rable increase  in  size,  together  with  the  addition  of  a  handsome  series  of  illustrations.     Notwith- 
standing these  improvements,  the  price  has  been  maintained  at  the  former  very  moderate  rate. 

It  is  a  valuable  work  for  the  b\isy  practitioner,  ex- 
cludiug  as  it  does  everythia?  that  would  be  of  iuie- 
rest  OQ  y  to  the  .scieulific  chemist,  aud  having  acom- 
jirehensive  index  which  render.-^  after  consultation 
ea.sy.  That  portion  devoted  to  urinalysis  and  prac- 
tical toxicology,  and  the  te.sta  for  imparities  in  medi- 
cinal preparations,  is  especially  valuable  to  the 
practising  physician.  For  the  student  it  is  desirable, 
for  the  reason  that  it  is  so  arranged  that  he  may, 
without  an  instructor,  study  the  science  experiment- 
iiHy. — Am..  Practitinuer,  March,  1S77. 

.^fter  havina;  used  it  as  a  text-book  in  the  laboratory 
of  the  PhiladelphiaCollegeof  fbarmacy  during  the  last 
five  years,  we  can  speak  from  our  own  experience,  and 
testify  "to  its  intrinsic  value  in  the  instruction  of  the 
student.  The  more  we  have  used  it,  the  more  we  were 
pleased  with  it,  and  on  the  appearance  of  a  new,  revi.«ed. 
and  enlarged  edition,  we  take  occasion  to  again  cordi- 
ally recommend  it,  believing  that  for  the  practical  in- 
struction of  pharmaceutical  students  in  chemistry  it 
has  no  superior  in  the  English  language.— .4»i.  Journ. 
of  Pliarm.,  Nov.  1876. 

The  book,  by  a  well  arranged  system,  introduces  the 
student  into  the  Science  of  Chemistry,  giving  him  at 
each  step  sufficient  information  to  enable  him  to  per- 
form experiment-!  with  his  own  hands;  the  experiments 
are  partly  n^  synthetic  il  and  partly  of  analytical  inte- 
rest: in  this  way  the  editor  succeels  admirably  in 
avoiding  a  dry  monotonous  enumeration  of  facts.    The 


feel  deeply  interested  in  tli 
going  through  the  practical 
able  recreation. — Cinidinnil; 
It  brings  up  our  knowlcil 
sent  date,  and  has  been  em 
engravings  illustrative  of  aii 


■rl:niily  well  calculated  to 
Mi  -  .'   ii?ed.    Tliis  variety, 

.  ;i  I  ■  the  mind,  nor  are 
l>  ;i  I:  I  -.1  only  to  serve  as  a 
111  will,  reads  the  book  and 
Bntioned,  cannot  help  but 

subject,  and  indeed,  will, 
ivork,  find  it  a  very  agree- 
ry/x/e.  Oct.  28,1876. 
e  of  I  lie  subject  to  the  pre- 
rhrd  with  numerous  wood 
larahisand  uiodesof  work. 


The  arrangement  of  the  work  is  admirable,  and  to  each 
element  its  more  important  compounds  used  in  medi- 
cineor  pharmacy  are  given,  together  w  ith  both  sy  ii  thet  i- 
cal  and  analytical  reactions.  The  systematic  analysis 
of  .compounds,  substances  or  fluids  is  also  treated  of, 
and  copious  tables  are  given  showing  the  modes  of  sys- 
tematically separating  the  diiferent  elements  from  one 
another. — Canada  Med.  and  Surg.  Journ  ,  Nov.  1S76. 

As  a  compact  manual  of  the  general  principles  of  the 
science  and  their  apiilications  in  medicine  and  phar- 
macy, it  has  no  rival,  and  the  frequent  and  thorou^'h 
revision  it  receives  keeps  it  in  all  respects  up  with  the 
times  The  American  edition,  which  covers  the  United 
States  Pharmacopoeia,  is  prepared  under  the  author' 
supervision — B^ton  .Journal  of  Chemistry,  Nov  1876. 

Admirably  ada-jted  to  the  use  of  medical  students.— 
Atlanta  Med.  Journ.,  Oat.  187C. 


F^ 


OWNES  [GEORGE),  Ph.D. 


A  MANUAL  OF  ELEMENTARY  CHEMISTRY;   Theoretical  and 

Practical.    With  one  hundred  and  ninety-seven  illustrations.    A  new  American,  from  the 
tenth  and  revised  London  edition.     Edited  by  Robert  Bridges,  M.  D.     In  one  large 
royal  12mo.  volume,  of  about  860  pp.;  cloth,  $2  75;  leather,  .'53  25. 
This  work  is  so  well  known  that  it  seems  almosi 

superfluov.s  for  us  to  speak  about  it.     It  has  been  a 

favorite  text-book  with  medical  students  for  years 

and   its  popularity   has  in   no  respect   diminished 

AVhenever  we  have  been  consulted  by  medical 


dents,  as  has  frequently  occurred,  what  treatise  on 
chemistry  they  should  procure,  we  have  always  re- 
ommended  Fownes',  for  we  regarded  it  as  the  best. 
Tuere  is  no  work  that  combines  so  many  excellen- 
ces. It  is  of  convenient  size,  not  prolix,  of  plain 
psrspicnous  diction,  contains  all  the  most  recent 
discoveries,  and  is  of  moderate  price. — Cincinnati 
Wed.  Repertory,  Aug.  1869. 

Here  is  a  new  edition  which  has  been  long  watchec 
for  by  eager  teachers  of  chemistry.  In  its  new  garb 
and  under  the  editorship  of  Mr.  Watts,  it  has  resumec 
its  old  place  as  the  most  successful  of  text-books. - 
Indian  Medical  Gazette,  Jan.  1,  1869 

Large  additions  have  been  made,  especially  in  the 
department  of  organic  chemistry,  and  we  know  of  no 


>ther  work  that  has  greater  claims  on  the  physician, 
pharmaceutist,  or  student,  than  this.  We  cheerfully 
recommend  it  as  the  best  text-book  on  elementary 
:hemistry,  and  bespeak  for  it  the  careful  attention 
5f  students  of  pharmacy. — Chicago  Pharmacist,  Aug. 


It  will  continue,  as  heretofore,  to  hold  the  first  rank 
IS  a  text-book  for  students  of  medicine. — Chicaj,  o 
Med.  Examiner,  Aug.  1869. 

Fownes's  Chemistry  has  for  many  years  maintained 
a  foremost  rank  as  an  authority,  and  now  it  comes  to 
ns  in  its  tenth  edition,  thornghly  rejuvenated  and 
fully  up  to  the  present  demand  of  the  student  aud 
practitioner.  Any  one  who  studies  the  work  carefully 
will  be  surprised  at  the  perfectness  of  its  method,  the 
conciseness  of  its  language,  and  the  lucidity  ef  the 
ideas  advanced.  This  latter  is  saying  agreal  deal  for 
those  parts  of  the  science  generally  consifered  the 
most  abstruse.  —N.  Y.  Med ^ Record',  Sept.  1,  1809. 


f>OWMAN  [JOHN  E.) ,  M.  D. 

PRACTICAL  HANDBOOK  OF  MEDICAL  CHEMISTRY.    Edited 

by  C.  L.   Bloxam,  Professor  of  Practical  Chemistry  in  King's  College,  London.      Sixth 
American,  from  the  fourth  and  revised  English  Edition.     In  one  neat  volume,  royal  12mo. , 
pp.  351,  with  numerous  illustrations:  cloth,  S2  25. 
^Y  THE  SAME  AUTHOR.     {Lat^-ly  Issued.)        

INTRODUCTION   TO   PRACTICAL  CHEMISTRY,  INCLUDING 

ANALYSIS.     Sixth  American,  from  the  sixth  and  revised  London  edition.    With  numer- 
ous illustrations.     In  one  neat  vol.,  royal  12mo.,  cloth,  $2  25. 


KN  IPP'S  TECHNOLOGY  ;  or  Chemistry  Applied  to 
the  Arts,  and  to  Mannfactnres.  With  American 
additions  by  Prof.  Wai.teu  R.  Joh.nsun.     In  two 


very  ha  Ddsome  octavo 
eugraving-,  cloth,  )^6  00. 


volumes,  with   iJOO   wood 


HsjNRY  C.  Lea's  Publications — {Chemistry). 


pLOXAM  (C.  L.), 

-*-'  Priiff..t.inr  of  Ohf/mifitry  in  King's  Gollege..  London. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.     From  the  Seoonrl  Lon- 

don  Edition.  In  one  very  handpome  octavo  volnrae,  of  700  pnges,  with  about  300  illustra- 
tions. Cloth,  $4  nO;  leather,  %h  00.  {Just  Issued.) 
It  has  been  the  author's  endeavor  to  produce  a  Treati.se  on  Chemistry  sufficiently  comprehen- 
sive for  those  studying  the  science  as  a  branch  of  general  education,  and  one  which  a  student 
may  use  with  advnntage  in  pursuing  hi-schemical  studies  at  one  of  the  colleges  or  medicnl  schools. 
The  special  attention  devoted  to  Metallurgy  and  some  other  branches  of  Applied  Chemistry  renders 
the  work  especially  useful  to  those  who  are  being  educated  for  employment  in  manufacture. 


nplete  and  most  exctU- 
scliools,  and  can  heart- 
Ronton  Med.  and  Surg. 


We  have  iu  this  work  a  co 
Isnt  text-book  for  the  use  of 
ily  recommend  it  as  euch. — . 
Journ.,  May  2S,  1874. 

The  above  is  the  title  of  a  work  which  we  can  most 
conscientiously  recommeud  to  students  ofchemistry. 
It  is  as  easy  as  a  work  on  cheiaistry  could  be  made, 
at  the  same  lime  that  it  presents  a  full  account  of  that 
science  as  it  now  stands.  We  have  spoken  of  the 
work  as  admirably  adapted  to  the  wants  of  students  ; 
It  is  quite  as  well  suited  to  the  requirements  of  prac- 


iL  re- 


titioners  who  wish  to  review  their  chemist 
occasion  to  refresh  their  memories  on  an 
lating  to  it.  In  a  word,  it  is  a  book  to  be  read  by  all 
who  wish  to  know  what  is  the  chemistry  of  the  pre- 
sent day. — American  Praotitidner, Nov.  1S73. 

Prof.  Bloxam  possesses  pre-eminently  the  in  estima- 
ble e;ifi  of  perspicuity.  It  is  a  pleasure  to  read  his 
books,  for  he  is  capal)lp  of  making  very  plain  wliat 
other  authors  frequently  have  left  very  obscure.— 
Va.  Clinical  Record,  Nov.  1S73. 


ffLO  WES  (FRANK),  D.Sc,  London. 

^  Seninr  Seie.7>ce- Waster  atthe  HighSchool,  Kewcastle-nvde.r  Lyme,  etc. 

AN  ELEMENTARY  TREATISE  ON  PRACTIC  A  L  CHEMISTRY 

AND  QUALITATIVE  INOBGANIC  ANALYSIS.  Specially  sdapted  for  Use  in  the 
Laboratories  of  Schools  and  Colleges  and  by  Beginners.  From  the  Second  and  Revised 
English  Edition,  with  about  fifty  illustrations  on  wood.  In  one  very  handsome  royal 
12mo.  volume  of  372  pages  :  cloth,  $2  50.      (Noiv  Ready.) 

and  intellig'ble.  The  work  is  unincumbered  with 
theoreliral  deductions,  dealing  wholly  with  the 
practical  matter,  which  it  is  the  aim  of  this  compre- 
hensive textbook  to  impart.  The  accuracy  of  the 
analytical  methods  are  vouched  for  from  the  fact 
that  they  have  all  been  worked  through  by  the 
author  and  the  members  of  his  ciass.  from  the 
printed  text.  We  can  heartily  recommend  the  work 
to  the  student  of  chemistry  as  being  a  reliable  and 
comprehensive  one. — Druggihts'  Advertiser,  Oct. 
1.5,  1877. 


The  methods  are  modern,  and  the  present  approv- 
ed system  of  nomenclature  and  notation  are  used 
exclusively — facts  which  especially  commend  the 
book  to  new  students  in  qualitative  analysis.  — OAi- 
ea'/o  Med.  Journ.  and  Examiner,  Oct.  1877. 

It  is  short,  concise,  and  eminently  practical.  We 
therefore  heartily  commend  it  to  staden's,  and  espe- 
cially to  those  who  are  obliged  to  dispense  with  a 
master.  Of  course,  a  teacher  is  in  every  way  desi- 
rable, but  a  good  degree  of  technicil  skilland  prac- 
tical knowledge  can  be  attained  with  no  other 
instructor  than  the  very  valuable  handbook  now 
under  consideration.— Sf.  Louis  Clin.  Record,  Oct. 
1S77. 

The  work  is  so  written  and  arranged  that  it  can  be 
comprehended  by  the  student  without  a  teacher,  and 
the  descriptions  and  directions  for  the  various  work 
are  so  simple,  and  yet  concise,  as  to  be  interesting 


With  this  manual  before  him  the  advanced  stu- 
dent can  undertake  experiments  without  the  assist- 
ance of  the  professor.  The  aim  of  the  author  has 
been  to  make  it  as  simple  as  possible,  and  for  this 
purpose  he  has  abandoned  many  technical  phras?s, 
and  substituted  therefor  simply  paraphrased  terms. 
— Nashville  Med.  and  Surg.  Journ.,  July,  1877. 


B 


EMSEN{IRA),  M.D.,  Ph.D., 

Profe-^sor  of  Chemi-itry  in  the  John.9  SoplUns  University,  Baltimore. 

PRINCIPLES  OF  THEORETICAL  CHKMISTRY,  with  speoial  reference 

to  the  Constitution  of  Chemical  Compounds.     In  one  handsome  royal  12mo.  vol.  of  over 

2.32  pages:  cloth,  $1  50.      {Just  Issued.) 

combination  and  decomposit'on.  and  the  variousfheo- 
ries  which  have  been  advanced  for  explaining  an- 
nounced facts.  In  our  opiniiir.  tbe  work  will  prove  to 
be  a  valuable  a'd  to  the  chemical  student  who  would 
familiarize  himselfwith  the  theories  of  the  science  that 
have  led  to  ni'.ny  important  discoveries. — Am.  Journ, 
"f  P/iarm.,  June.  ISTi. 

It  is  an  admirable  presentation  of  the  leading  doc- 
trines of  modern  chemistry.  If  some  subjects  sei  m 
briefly  treated,  it  is  simply  because  so  little  is  really 


For  such  studv,  essential  for  exactness  in  scientific 
thought,  Prof.  Remsen's  book  supplier  viliiable  ma- 
terial. Itis  unif-rmly  clearand  logical  Tneauthor 
seldom  overstrains  a  theory,  and  in  several  erases,  as 
for  instance,  in  his  remarks  on  atomicity  (p  St,  et 
f>"q.)  points  out  difficulties  which  are  too  often  over- 
looked. He  has  made  many  things  easy  of  compre- 
hension, which  are  trenerally  very  diffionlt,  and  al- 
together his  book  will  be  real  treasure  to  earnest 
studeuts.  — ionriore  Lano-4,  Aug.  18 <  7. 

This  volume  is  devottd  to  the  principles  upon  which 
the  theoretical  structure  of  modern  chemi-try  is  based, 
and  as  such  it  is  a  very  valuable  addition  to  our  litera- 
ture, in.somuch  as  it  discusses,  in  a  clear  and  compre- 
hensive manner,  the  various  laws  gDverning  chemical 


known  about  them,  and  the  author  has  had  the 
good  sense  not  to  lumber  his  pages  with  unprofitable 
speculations  and  mere  "  oruessesat  the  truth." — Boston 
Journ.  of  Chem.,  May,  1877. 


JUDRLER  AND  FIT  TIG. 

^^    OUTLINES  OF  ORGANIC  CHEMISTRY.     Translated  with  Ad- 
ditions from  the  Eighth  German  Edition.     By  Iea.  Remsen,  M.D.,  Ph.D.,  Professor  of 
Chemistry  and  Physics  in  Williams  College,  Mass.     In  one  handsome  volume,  royal  12mo . 
of  650  pp.,  cloth,  $3. 
As  the  numerous  editions  of  the  original  attest,  this  work  is  the  leading  text-book  and  standard 
antfaority  throughout  Germany  on  its  importnnt  and  intricate  subject — a  position  won  for  it  by 
the  clearness  and  conciseness  which  are  its  distinguishing  characteristics.     The  translation  has 
been  executed  with  the  approbation  of  Profs.  WrJhler  and  Fittig,  and  numerous  additions  and 
alterations  have  been  introduced,  so  as  to  render  it  in  every  respect  on  a  level  with  the  most 
advanced  condition  of  the  science. 


pAKRlSH  [ED  WARD), 

Late  Professor  of  Materia  Medioa  in  the  Philadelphia  College  of  Pharmacy. 

A  TREATISE  ON  PHARMACY.     Designed  as  a  Text-Book  for  tie 

Student,  and  as  a  Guide  for  the  Physician  and  Pharmaceutist.     With  many  Formulas  ana 
Prescriptions.     Fourth  Edition,  thoroughly  revised,  by  Thomas  S.  Wiegand.     In  one 
hnndsome  octavo  volume  of  977  pages,  with  280  illustrations ;  cloth,  $5  60;  leather,  $6  50. 
{Lately  Isstied.'y 
The  delay  in  the  appearance  of  the  new  U.  S.  Pharmacopoeia,  and  the  sudden  death  of  the  au 
thor,  have  postponed  the  preparation  of  this  new  edition  beyond  the  period  expected.     The  notes 
and  memoriinda  left  by  Mr.  Parrish  have  been  placed  in  the  hands  of  the  editor,  Mr.  Wiegand, 
who  has  labored  assiduously  to  embody  in  the  work  all  the  improvements  of  pharmaceutical  sci- 
ence which  have  been  introduced  during  ;he  last  ten  years.     It  is  therefore  hoped  that  the  new 
edition  will  fully  maintain  the  reputation  which  the  volume  has  heretofore  enjoyed  as  a  standard 


text-book  and  work  of  reference  for  all  engaged 
or  Tit  Panish's  great  work  on  pharmacy  it  only' 
remiiiiifi  to  be  waul  that  the  editor  has  accomplished 
hi-  woik  so  well  as  to  maintain,  in  this  fourth  edi- 
tion, the  higli  standard  of  excellence  which  it  had 


the  preparation  and  dispensing  of  medicines. 
an  honored  place  on  our  own  bookshelves. — Dublin 
Med.  Press  and  Circular,  Aug.  12,  1S74. 

We  expressed  our  opinion  of  a  former  edition  in 
of  unqualified  praise,  and  we 


attained  in  previous  editions  under  the  editorship  of  j  ^^  detract  from  that  opinion  in  reference  to 


iients,involvingchangesin  the  arrangement  I  gjgj  ^.^^  dispense,  and  from  which  no  physicia 
veral  parts  of  the  work,  and  the  addition  of    f^ji  ^^  derive  much  information  of  value  to  hi 

Pacific  Med  and  Surg.  Journ.,  J 


its  accomplished  autbor.     This  has  not. been  accom 
plished  without  much  labor,  and  many  additions  and 
improvemen 
of  the 

much  new  matter.  With  the  modifications  thus  ef 
fected  it  constitutes,  as  now  presented,  a  compendium 
of  the  science  and  art  indispensable  to  the  pharma- 
cist, and  of  the  utmost  value  to  every  practitioner 
of  medicine  desirous  of  familiarizing  himself  with 
the  pharmaceutical  preparation  of  the  articles  which 
he  prescribesfor  his  patients. — Chicago  Med.  Journ., 
July,  1S74. 

The  work  is  eminently  practical,  and  has  the  rare 
merit  of  being  readable  and  interesting,  while  it  pre- 
serves astricily  scieniificcharacter.  The  whole  work 
reflects  the  greatest  credit  on  author,  editor,  and  pub- 
lisher It  -n-ill  conveysomeidea  of  the  liberality  which 
has  been  bewtowed  upon  itsproduction  when  we  men- 
tion thatthereare  no  less  than  2S0carefully  executed 
illustrations.  In  conclu.-^ion,  we  heartily  recommend 
the  work,  not  only  to  pharmacists,  but  also  to  the 
multitude  of  medical  practitioners  who  are  obliged 
to  compound  their  own  medicines,     it  will  ever  hold 


sent  edition,  the  preparation  of  which  has  fallei 
competent  hands.  It  is  a  book  with  which  no  pha 


practice.- 

With  these  few  remarks  we  heartily  commend  the 
work,  and  have  no  doubt  that  it  will  maintain  its 
old  reputation  as  a  textbook  for  the  student,  and  a 
work  of  reference  for  the  more  experienced  physi- 
cian and  pharmacist. —  Chicago  Med.  Examiner, 
June  1.5,  1S74. 

Perhaps  one,  if  not  the  most  important  book  upon 
pharmacy  which  has  appeared  in  the  English  lan- 
guage has  emanated  from  the  transatlantic  press. 
"  Parrish 's  Pharmacy"  is  a  well-known  work  on  this 
side  of  the  water,  and  the  fact  shows  us  that  a  really 
useful  work  never  becomes  merely  local  in  its  fame. 
Thanks  to  the  judicious  editing  of  Mr.  Wiegand,  the 
posthumous  edition  of  "Parrish"  has  been  saved  to 
the  public  with  all  the  mature  experience  of  its  au- 
thor, and  perhaps  none  the  worse  for  a  dash  of  new 
blood.— ^ond.  Fharrii.  Journal,  Oct.  17,  1S74. 


OTILLE  [ALFRED),  M.D., 

^  Professor  of  Theory  and  Practice  of  Medicine  in  the  University  of  Penna. 

THERAPEUTICS  AND  MATERIA  MEDICA;  a  SystematicTreati.se 

on  the  Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  History. 
Fourth  edition,  revised  and  enlarged.    In  two  large  and  handsome  8vo.  vols,  of  about  2000 
pages.     Cloth,  $10;  leather,  $12.      {Lately  Is.<;ued.) 
The  care  bestowed  by  the  author  on  the  revision  of  this  edition  has  kept  the  work  out  of  the 
market  for  nearly  two  years,  and  has  increased  its  size  about  two  hundred  and  fifty  pages.    Not- 
withstanding this  enlargement,  the  price  has  been  kept  at  the  former  very  moderate  rate. 
It  is  unnecessary  to  do  much   more  than  to  an-    of  the  pre>^ent  edition,  a  whole  cyclopjedia  of  tbera- 


nounce  the  appearance  of  the  fourth  edition  of  this 

well  known  and   excellent  work.— iJrif.  and  For. 

Med.-Ohir.  Review,  Oct  Iblo. 

For  all  whodesire  a  complete  work  on  therapeutics 
and  materia  medica  for  reference,  in  cases  involving 

medico-leaal  questions,  as  well  as  for  information 
concerning  remedial  agents.  Dr.  Still^'s  is  "par  ex- 
cellence" the  wor^i.  The  work  being  out  of  print,  by 
the  exhaustion  of  former  editions,  the  author  has  laid 
the  profe.ssion  under  renewed  obligations,  by  the 
careful  revision,  important  additions,  and  timely  re- 
issuing a  work  not  exactly  supplemented  by  any 
other  in  the  English  language,  if  in  any  language. 
The  mechanical  execution  handsomely  sustains  the 
well-known  skill  and  good  taste  of  ihe  publisher.— 
St.  Louis  Me<1.  and  Sarg.  Journal,  Dec,  1S74. 

The  prominent  feature  of  Dr.  StiI16  s  great  work 
is  sound  good  sense.  It  is  learned,  but  its  learning 
is  of  inferior  value  compared  with  the  discriminating 
judgment  which  is  shown  by  its  author  in  the  dis- 
cussion of  his  subjects,  and  which  renders  it  a  trust- 
worthy guide  in  the  sick-room. —.4m.  Practitioner, 
Jan.  1875. 

From  the  publication  of  the  first  edition  "Still^'s 
Therapeutics"  has  been  one  of  the  classics;  its  ab- 
sence  from    our   libiaries  would   create   a  vacuum 
which  could  be  filled  by  no  other  work  in  the  Ian-  |  qnestiou 
guttge,  and  its  presence  supplies,  iu  the  two  volumes  '  1874. 


peutics. -OAicas'o  Medical  Journal,  Feb.  187,5.    - 

The  magnificent  work  of  Professor  Stille  is  known 
wherevei-  the  English  language  is  read,  and  the  art 
of  medicine  cultivated  ;  kuown  so  well  that  no  enco- 
mium of  ours  could  brighten  its  fame,  and  no  unfa- 
vorable criticism  could  tarnish  its  reputation. — Pliil- 
adelphia  Med.  Times,  Dec.  12,  1S74. 

The  rapid  exhaustion  ofthree  editions  and  the  uni- 
versal favor  with  which  the  work  has  been  received 
by  the  medical  profes.-ion,  are  sufficient  proof  of  its 
excelleuce  as  a  repertory  of  practical  and  useful  in- 
foruiution  for  the  iihy.-ician.  The  edition  before  us 
fully  >u  St  Hi  11.-.  thi.s  vfraiLt,asthe  work  lias  been  care- 
fully levi.-iil  aiid  in  some  portions  rewritten,  bring- 
ing it  up  to  the  present  lime  by  the  admission  of 
chloral  and  croton  chloral,  nitrite  of  aniyl,  bichlo- 
ride of  methylene,  methylic  ether,  lithium  com- 
pounds, gelseininnm,  and  other  remedies. — Am. 
Jouru.  of  Pharmacy,  Feb.  1S75. 

We  can  hardly  admit  that  it  has  a  rival  in  the 
multitode  of  its  citations  aud  the  fulness  of  its  re- 
search into  clinical  histories,  and  we  must  assign  it 
a  place  in  the  physician's  library;  not,  indeed,  aa 
fully  representing  the  present  siate  of  knowledge  in 
pharmacodynamics,  bnt  as  by  far  Ihe  most  complete 
treatise  upon  the  clinical  and  practical  side  of  the 
Boston  Mid.  and.  Surg.  Journal,  Nov.  6, 
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CtlL  T>Ii„rma<:y.  H'^fij  I"  ' '"    Anurtcin 
Pha.rma.wiiiiciil  X.v.v  i:i<i.n<in. 

THE  NATIONAL  DISPEXSATORY  :  Emhnicini,^  the  Cliemistry,  P.otany, 

Materia  Medica,    Pharuiiicy,    Pharmacodynamics,   and  TheviipenticB  of  the  Pharmiico- 

poeias  of  the  United  Stites  and  Great  Britain.     For  the  Use  of  Physicians  and  I'hanua- 

ceutists.     In  one  lan  Jso-ne  octavo  volume,  with  numerous  illustrations.     {Preparing.) 

The  Wfint  has  lona;  been  felt  and  expre.ssed  of  a  vrork  which,  within  a  moderate  compas.s. 

should  give  to  the  physician  and  pharmaceutist  an  authoritative  e.vposi'ion  of  the  Phariniico- 

poiias  from  tlie  existing  standpoint  of  melieil  and  pharin  iceiitieal  science.     Foi-  s°ver:il  years 

the  authors  have  been  esirnestly  engaged  in  the  preparation   of  the  present  volume,  with  the 

hope  of  siU'sfying  this  want,  and  their  labors  are  now  suffiiiently  adva.nced  to  enable  the  puh- 

tisliei- to  promise  its  appearance  during  the  coming:  season       Their  distinguished  repiitixtion   in 

their  resnectiye  departments  is  a  guarantee  that  the  work  will  fulfil  all  reasonable  expectation  as 

a  guide  in  the  selection,  compounding,  dispensing,  and  medicinal  uses  of  drugs,  complete  in  all 

respects,  while  conven'ent  in  size,  and  carefully  divesled  of  all  unnecessary  and  obsolete  u^itter. 


J^ARQUHARSON  [ROBRRT).  3I.D., 

'II-  TjfHure.r  on  Materia  Me.di.r-a  at  St.  Mary's  Hnspital  MKiical  School. 

A  GUIDE  TO  THERAPEUTICS.     Edited,  with  Additions,  embracino^ 

the  U.  S.  Pharmacopoeia.  By  Fuank  Woodburv,  M.D.  In  one  neat  volume,  rojal 
12mo.  volume  of  over  400  pages  :  eloth,  $2.  (Now  Ready.) 
The  object  of  the  author  has  been  to  present  in  a  compact  and  compendious  form  the  (he- 
rapeutics  of  the  Materia  Medica,  unincumbered  by  botanical  and  pharmaceutical  details.  The 
volume  is  thus  emphatiia'ly  a  work  for  the  medical  student,  to  aid  in  his  acquiring  a  clear  and 
connected  view  of  the  subj'ct  jn  its  most  modern  aspects;  and  for  the  busy  practitioner  who 
may  wish  to  refresh  his  meiuor-v.  Under  each  article,  in  parallel  columns,  are  given  its  phy- 
siological aiid  therapeutical  actions  thus  enabling  the  realer  to  take  in  at  a  glance  the  essential 
facts  with  respect  to  each  remedy,  and  numerous  formulas  are  given  as  examples  of  their  prac- 
tical use.  Considerable  additions  have  been  introduced  by  Dr.  Woodbury,  who  has  made 
nuoierous  changes  to  adapt  the  work  to  the  wants  of  the  American  student,  introducing  all  the 
preparatioKS  of  the  U.  S.  Pharmaoopceia,  and  many  of  the  newer  remedies. 

manner,  tliat  it  deserves  enreful  study  by  every  stu- 
dent and  young  practitioner. —  Oincii'-nati  Clinic, 
Jan.  12,  1878. 

Many  persons  who  learned  therapeutics  before 
the  physiological  action  of  remedie.s  was  taught  to 
students  find  it  difficult  to  discover  the  bearing  of 
physiological  action  on  therapeutic  employment 
from  ordinary  text  books.  Dr.  Farqiiharson  has  mo!-t 
ingeniously  siiown  it  by  pricting  the  two  in  parallel 
columns  and  corresponding  pHragraahs,  so  that,  by 
running  ti'e  eye  down  the  left-hand  side  of  a,  page  we 
get  the  physiologicHl  actions  of  a  ding,  and  on  the 
right-hand  the  therapeutical  uses,  while,  by  running 
it  straight  across  the  page,  we  at  once  perceive  the 
relations  of  the  one  to  the  other.  On  this  account,  the 
woik  is  likely  to  be  useful,  not  only  to  students  pre- 
p  iring  for  their  examinations,  but"to  those  medical 
men,  nlso,  who  are  well  acquainted  with  larger 
books  on  the  same  subject,  but  experience  the  diffi- 
uif ,  already  mentioned,  of  .'eeing  the  relati'Ts 
between  the  a-  tions  and  use  of  remedies.  —  The 
London  Praclitioner,  January,  1S7S. 


This  little  volume  is  an  earnest  effon  to  advance 
the  iuteiests  of  intelligent  thenipeutics.  In  a  mode- 
rate compass  we  iiad  the  established  facts  concerning 
the  physkiiogical  and  therapeutical  actions  of  reme- 
dies. The  eorre^pondingeffects  of  different  remedies 
iu  health  and  disease  are  presented  in  parallel  col- 
iinius.  This  arrangement  impresses  us  very  favor- 
aljiy,  as  both  convenient  and  ctlculated  to  stamp 
the' facts  upon  the  memory.  We  do  not  know  of  an 
eiiiial  numbpr  of  pages  in  one  work  that  con  aius  for 
the  needs  of  the  student  anything  near  as  valuable 
an  account  of  these  siibet-inces.  We  can  cordially 
CO tE  mend  this  work  to  the  medical  stud  ^nt  a?  the  best 
iiitroduciioii  to  the  study  of  larger  and  more  elabo- 
rated treatises  — Detroit  Lancet,  Jan.  1S7S. 

An  excellent  fa^tture  of  Or  Farqnbarson's  Guide, 
and  one  which  will  commend  it  to  all  earnest  stu- 
dents, is  the  arrangement,  in  tabular  form,  of  the  va- 
rious officinal  preparations  and  their  dose,  so  that 
<bey  may  be  readily  oommitted  to  memory  This 
liaodbook  is  so  well  arranged,  and  presents  the  well 
established  facts  of  therapeutics  in  so  impressive  a 


Q.RIFFITH  {ROBERT  E.),  M.D. 

A  UNIVERSAL  FORMULARY,  Containing  the  Methods  of  Prt  par- 
ing and  Administering  Officinal  and  other  Medicines.    The  whole  adapted  to  Physiciar  s  and 
Pharmaceutists.     Third  edition,  thoroughly  revised,  with  numerous  additions,  bj  John  M. 
Maisch,  Professor  of  Materia  Medica  in  the  Philadelphia  College  of  Pharmacy.   In  one  large 
andhandsome  octavo  volume  of  aboutSOOpp.,  cl.,  $4  50;leather,  $5  60.    {Lately  Issued  ) 
As    a  comparative  view  of   the  United  States,  the    British,  the  German,  and    the    French 
Ph.n.rmaeopoeias,  together  with  an  immense  amount  of  unotEeina!  formulas,  it  affords  to  the  prac- 
titioner and  pharmaceutist  an  aid  in  their  daily  avocations  not  to  be  found  elsewhere,  while  three 
indexes,  one  of  "Diseases  and  their  Remedies,"  one  of  Pharmaceutical  Names,  and  a  General 
index,  afford  an  easy  key  to  the  alphabetical  arrangement  adopted  in  the  text. 

To  the  druggist  a  good  formulary  is  simply  indis- 
pensable, and  perhaps  no  formulary  has  been  in  ire 
extensively  used  than  the  well-known  work  before 
us.  Many  physicians  have  to  officiate,  also,  as  drug- 
gists. This  is  true  especially  of  the  country  physi- 
cian, and  a  work  which  shall  teach  him  the  means 
by  which  to  administer  or  combine  his  remedies  in 
the  most  efficacious  and  pleasant  manner,  will  al- 
ways hold  its  place  upon  his  shelf.  A  formulary  of 
this  kind  is  of  benefit  also  to  the  city  nhysician  in 
largest  practice,— (7i?ici»i?taii  Clinic,  Feb.  21.  1874. 


A  more  complete  formulary  than  it  is  in  its  pres- 
ent form  the  pharmacist  or  physician  could  hardly 
desire  To  the  first  some  such  work  is  indispensa- 
ble, and  it  is  hardly  less  essential  to  the  practitioner 
who  compounds  his  own  m'^dieines.  Much  of  what 
is  contained  in  the  introdaciion  ought  to  be  com- 
mitted to  memory  by  every  student  of  medicine. 
As  a  help  to  physicians  it  will  be  found  invaluable, 
and  doubtless  will  make  its  way  into  libraries  not 
already  supplied  with  a  standard  work  of  the  kind  . 
—  Tlie  American  Practitioner ,  Louisville,  July,  '74. 
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'EN WICK  [SAMUEL),  M.D., 

Assistant  physician  to  the  London  Hospital, 

THE  STUDENT'S  GUIDE  TO  MEDICAL  DIAGNOSIS.     From  the 

Third  Revised  and  Enlarged  English  Edition.     With  eighty-four  illustrations  on  wood. 

In  one  very  handsome  volume,  royal  12mo.,  cloth,  $2  25.      {Jnst  Issued.) 

It  covert^  the  grrtund  of  medical  diasruosis  in  a  con- 
cise, pruciical  niH.nner,  well  Citlculalecl  to  assist  the 
student  in  fonniug  a  correct,  tliorongh,  and  system- 
atic method  o;"  examination  and  diagnosis  ol' disease. 
The  illustrations  are  numeroUH,  and  linely  ex' cnted. 
Those  illustralive  of  the  microscopic  apjiearance  of 
morhid  tissue,  &c.,  are  especiHlly  clear  and  distinct. 
—  Okic'j.go  Mud.  Examiner,  Nov.  1^73. 

So  far  superior  to  any  offered  to  students  that  the 
colleges  of  this  country  .iliould  recommend  it  to  their 
respective  classes. — N.  0.  Med.  and  Surg.  Journ., 
March,  1S74. 


Of  the  m^ny  guide-hooks  on  medical  diagnosis, 
claimed  to  be  written  for  the  special  lasfuciion  of 
students,  this  is  the  hest.  The  author  is  evidently  a 
well  read  and  iiccomplished  physician. and  he  knows 
how  to  tei!ch  practical  medicine.  The  charm  of  .sim- 
pliciiy  is  not  the  least  intt  resting  feature  in  the  man- 
ner in' wliicli  Dr.  Feunickconveysinstruction.  There 
are  te-w  books  of  thi.s  size  on  practical  medicine  that 
contain  so  much  and  convey  it  so  well  as  the  volume 
before  us  It  is  a  book  we  can  sincerely  recoojmeud 
to  the  student  for  directiustruction,  and  to  the  prac- 
ti(ioner  as  a  ready  and  useful  aid  to  his  memorj. — 
Am.  Journ.  of  Syphilography,  Jan.  1S7-1. 
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BEEN  {T.  HENRY), M.D., 

Lecturer  on  Pathology  and  Morind  Anatomy  at  Oharing-Cros.'^  Honpitat  Medical  School. 

PATHOLOGY  AND  MORBID  ANATOMY.   Second  AmericaD,from 

the  Third  and  Enlarged  English  Edition      AVith  numeron.« illustrations  on  wood.     In  one 
very  handsome  octavo  volume  of  over  300  pages,  cloth    $2  75       {Just  Issued.) 

author's  own  sections  and  drawings.  We  can  only 
repeat  what  we  have  said  before,  that  we  know  df 
nothing  in  the  way  of  a  brief  manual,  superior  to  it 
in  the  English  la  ngnage.  It  may  be'sately  and  lieanily 
commended  to  students,  especially  of  morbid  anat- 


Those  not  acquainted  with  this  text  book  ought 
be.  We  have  always  thought  that,  for  the  average 
doctor  til  is  work  was  much  more  useful  than  the  larger 
treatises.  lutoit  is  condensed  such  knowltdgetogaiu 
which,  elsewhere,  would  require  great  labor  and 
wide  reading.  For  students  and  practitioners  full 
of  cares,  it  is  particularly  valuable.  In  this  edition 
the  general  h  gh  character  of  the  work  is  maintained, 
the  new  cuts  are  fully  up  to  the  standard  of  those 
used  before,  which  were  excellent,  the  execution  of 
the  work  at  the  hands  of  the  publisher  is  faultless. 
—ahi".ago  Mfd  Journ.  and  Exam  ,  Feb   1877. 

Altogether,  this  is  the  best  short  manual  of  morbid 
anatomy  in  the  English  language,  and  we  regret  that 
our  spice  and  the  character  of  our  contents  forbids  a 


-Jonrn.  of  Nervous  a-nd  Mental  Diitase,  Oct. 


Thi 


n>«efiil  and  coTivenient  mamial  ha.s  already 
reached  a  third  edition,  and  we  are  gliid  to  find  that, 
altiiough  it  has  grown  souiewhat  tarter,  it  still  remain.^ 
a  little  book,  and  we  are  inclined  to  forgive  the  increase 
in  size  on  account  of  t)ie  valuable  additions  w)iic-h  the 
author  has  made  both  to  the  printed  matter  and  to  the 
illu.s'trations.  The  new  illustrations,  drawn  by  Mr.Col- 
ling.s  from  preparations  by  Or.  Green  himself,  are  very 


ore  extended  notice  The  ai  rangement  and  choice  |  good,  and  the  care  and  trouble  expended  by  the  author 
subjects,  the  clearne'^s  and  comparative  thorough-  \  in  the  preparation  of  this  edition  will  no  doubt  increase 
iss  of  iis  statements  make  it  very  satisfactory.     We   j  the  popularity  of  his  book,  great  though  it  already  is. — 


illy  pleased  with  the  appearance  of 
most  of  them  made  for  this  work  aftei 


he    j  The  London  Practitioner,  Ft 
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WHATTOOBSERVEATTHE  BEDSIDE  AND  AFTEI 
Death  in  Medical  Cases.  Published  under  th( 
authority  of  the  London  Society  for  Medical  Obser- 
vation. From  the  second  London  edition.  1vol. 
-oyal  12mo.   cloth.    %1  00. 

CH  IISTISON'S  DISPENSATORY.  With  copious  ad- 
ditions. K.nff  ^tlS  la.rjre  wood-nn^raviues  Ry  B 
EfiLESFELB  Griffith,  M.  D.  One  vol.  8vo.,  pp.  ino( 
cloth.     *4  00. 

CARPENTER'S  PRIZE  ESSAY  ON  THE  USE  0} 
Alcoholic  Liqpors  in  Health  and  Di.?ea«e.  Nevr 
edition,  with  a  Preface  by  D.  F  Condie.  M  D.,  ant 
explanations  of  scientific  words.  In  one  neat  72mr 
volume,  pp.  178,  cloth.    60  cents. 

GLDGE'S  ATLAS  OF  PATHOLOGICAL  HISTOLOGY. 
Translated,  with  Notes  and  Additions,  by  Joseph 


Leibt,  M.  D.  In  one  volume,  very  large  imperial 
quarto,  with  ,320  copper-plate  figures,  plain  and 
colored,  cloth.     $4  00. 

Lk  ROCHE  ON  YELLOW  FEVER,  considered  in  its 
Historical,  Pathological,  Etiological,  and  Therapeu- 
tical Relations.  In  two  large  and  handsome  octa^  o 
volumes  of  nearly  1000  pages,  cloth.     $7  00. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS.    1  vol.  Svo.,  pp.  SOO,  cloth,     ft.*?  nCi. 

BIRLOW'S  MANUAL  OF  THE  PRACTICE  OF 
I  MEDICINE.  With  Additions  by  D.  F.  Conbib, 
I      M   D.     1  vol.  8vo..  nn   600.  cloth.     «2  ."iO 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN  ACUTB 
DisEA.-iES.  In  one  neat  octavo  volume,  of  320  pstget, 
cloth.    *2  60. 
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TDFGES  (OCTA  VIUS),  M.D.  Cantab., 

Fellow  of  the  Hoyal  College  of  Phy.'<icianfi.  &c   A-c. 

AN   INTRODUCTION   TO    THE    STUDY   OP   CLINICAL    MED- 

ICINE.     Being  a  Guide  to  the  Investigation  of  Disease,  for  the  Use  of  Students.     In  one 
handsome  12mo.  volume,  cloth,  91  25.      [Lately  Issued.) 
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AVIS  {NATHAN  S.), 

Prof,  of  Principles  and  Practice  of  Medicine,  efr.,  iii  Chir-ngo  Med.  College. 

CLINICAL  LECTURES  ON  VARIOUS   IMPORTANT   DISEASES; 

being  a  collection  of  the  Clinical  Lectures  delivered  in  the  Medical  Wards  of  Mercy  Hos- 
pital, Chicogo.  Edited  by  Frank  H.  Davi.s,  M  D.  Second  edition,  enlarged.  In  one 
handsome  royal  12mo.  volume.     Cloth,  $1  75.     (Lately  Issued.) 


C(rOKES  [WILLIAM),  M.D.,  D.C.L.,  F.R.S., 

'^  Rer/ius  Profesnor  of  Pht/Kic  in  the  Univ.  of  D'lhlin,  *c. 

LECTURES  ON  FP]VER,  delivered  in  the  Theatre  of  the  Menth  Hos- 
pital and  County  of  Dublin  Infirmary.  Edited  by  John  William  Moore,  M.D  ,  Assi.sfcont 
Physician  to  the  Cork  Street  Fever  Hospital.  In  one  neat  octavo  volume.  Cloth,  $2  00. 
(J {n't  Issued  ) 
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I^LINT  (AUSTIN),  M.D., 

•*  Profi'stior  of  the  Principles  and  Practice  of  Medicine  in  Bellemce  Mud.  College,  N.  Y. 

A   TREATISE    ON    THE    PRINCIPLES    AND    PRACTICE    OF 

MEDICINE  ;   designed  for  the  use  of  Students  and  Practitioners  of  Medicine.     Fourth 

edition,  revised  and  enlarged.    In  one  large  and  closely  printed  octavo  volume  of  ii.hout  1 100 

pp.  ;  cloth,  $6  00  ;  or  strongly  bound  iu  leather,  with  raised  bands,  $7  00.    CLaudi/  Isxufd.) 

By  common  consent  of  the  English  and  American  medical  press,  this  work  has  been  assigned 

%o  the  highest  position  as  a  complete  an<i  compendinus  text-book  on  the  most  advanced  condition 

of  medical  science.     At  the  very  moderate  price  at  which  it  is  offered  it  will  be  found  one  of  the 

olieapest  volumes  now  before  tiio  profession. 


Tins 


ledi 


■ut  tri'atise  o 

t'<n' itself  i  VI  tiie  riuited  States  a,  re|)iuatinii  simii'a!- t<i 
tliHt  eiiiijved  in  EDi^litnd  by  the  iidniifitlilc  li-ctuti-s 
of  Sir  Thomas  Watson.  U  may  not  possesB  i  hn  sauH' 
charm  (if  style,  but  il  hts  like  solidity,  the  fniit  of 
long  ami  iiatieut  obsei'vatioii,  and  pvesciits  Itiudved 
inoiievaiiDu  aud  ecleclicism.  Wo  liave  referred  to 
mauy  of  the  mosti  mp^'rt^iHt  chapters,  aud  find  there- 
vision  spokpu  ol'ia  the  preface  is  a  geaiiine  one,  and 
Clint  I  iip  author  has  very  fairly  brought  up  his  matter 
to  the  level  of  tlie  kuowledge  of  the  preseut,  day.  The 
work  his  this  great  recomraeiidatioi),  that  it  is  in  oue 
volume,  aud  therefore  will  not  be  so  ferrifyiug  to  the 
student  as  the  bulky  volumes  which  several  of  our 
Snstlish  text-books  of  medicine  have  developed  into. 

—  British  and  Foreign,  Med.-Okir.  Bev.,  Jan.  lS7r. 

It  is  of  course  unnecessary  toititvodnce  or  e'llogize 
this  HOW  standard  treatise.  All  the  colleges  recom- 
mend it  as  a  text-book,  and  there  are  few  libraries 
in  which  one  of  its  editions  is  not  to  be  found.  The 
present  edition  has  been  enlarged  and  revised  to  bring 
it  up  to  the  author's  present  level  of  experience  and 
readifig.  His  own  clinical  studies  and  the  latest  con- 
tributions to  medical  literature  both  in  this  country 
aud  in  Europe,  have  received  careful  attention,  so 
that  some  portions  have  been  entirely  re.wiitten.  and 
about  seventy  pages  of  ne,w  matter  have  been  added. 

—  Qi'iicagn  Mi-d   Jovrn.,  June,  1873. 

Has  never  been  surpassed  as  a  text-book  for  stu- 
T  THE  SAME  AUTHOR. 


(bMits  and  a  book  of  ready  reference  for  prii.ctii  loners. 
Tilt'  forco  of  its  logic,  its  simple  and  yiraclical  teach- 
ir.a;s,  have  left  it  without  a  rival  iu  the  field  —N.  X. 
M.vi    Record,  Sept    l.i,  1874 

Flint's  Practiceof  Medicine  hasbecorneso  fixed  in 
itspositionas  an  American  text  book  that  little  need 
be  said  beyond  the  anuouncem^mf  of  a  new  edition. 
It  may,  however,  be  proper  to  say  I  lint  ihe  author 
has  improved  the  occasion  to  introduce  the  latest 
contributions  of  medical  literature  together  with  the 
results  of  his  own  continued  clinical  observations. 
Not  so  extended  as  many  of  the  standard  works  on 
practice,  it  still  is  sufficiently  complete  for  all  ordi- 
nary reference,  and  we  do  not  know  of  a  more  con- 
venient work  for  the  busy  general  practitioner. — 
Cincinnati  Lancet  and  Observer,  June,  1873. 

Prof  Flint,  in  the  fourth  edition  of  his  great  work, 
has  performed  a  labor  reflecting  much  credit  upon 
himself,  and  conferring  a  lasting  benefit  upon  the  pro- 
fession. The  whole  work  showsevidence  of  thorough 
revision,  so  that  it  appears  like  a  new  book  wiittea 
expressly  for  the  times.  For  the  general  practitioner 
and  student  of  medicine,  we  cannot  recommend  the 
book  in  too  strong  terms.  —  A''.  Y.  Med.  Jour.,  Sept.  '73. 

It  is  given  to  very  few  men  to  tread  in  the  steps  of 
Austin  Flint,  whose  sipgle  volume  on  medicine, 
[hough  here  and  there  defective,  is  a  masterpiece  of 
lucid  condensation  and  of  general  grasp  of  an  enor- 
mously wide  subject. — Lond.  Practitioner,  Dec.  '73. 


B' 


ESSAYS    ON    CONSERVATIVE   MEDICINE    AND    KINDRED 

TOPICS.     In  one  very  handsome  royal  12mo.  volume.     Cloth,  $1  38.      {Jtist  Issued.) 

etiology,  prophylaxis,  and  therapeutics,  and  divine  de- 
sign, as  exemplified  in  tiie  natural  hi.-=tory  of  disea.'^es. 
A  more  suggestive  collection  of  topics  it  would  be  diffi- 
cult to  conceive.  The  assays  on  conservative  medicine 
arc  peculiarly  Viiluable.  The  author  in  the=e  takes  a 
very  common-sense  view  of  the  treatment  of  disease, 
and  shows  the  necessity  of  "conserving"  to  the  fullest 
extent  the  strength  of  the  .system  in  order  to  device  the 
best  results  from  thei'i.v  medicalrixnatura:. — Pmi'risular 


This  little  work  coniprisesa  number  of  essay; 
at  various  times  for  medico!  journals  and  societies.  It  is 
uunet^ess-ary  to  say  aught  in  regard  to  the  style  in  which 
tiiey  are  urittea,  for  Dr.  Flint  is  familiar  as  a  house- 
ho!<i  word  to  the  profession.  Tlis  name  is  a  g-uaraotee 
that  the  subjects  are  treated  in  a  ra,isterly  manner.  The 
following  subjects  are  discussed :  Con,<ervati  ife  itiedicine, 
as  applied  to  thcripeuticK  and  hygiene,  medicine  in  the 
pasfc,  the  present,  and  the  future,  alimentation  in  dis- 


es-se,  tolerance  of  disease,  on  the  agency  of  the  mi 'id  in    i  M-'!.  .Tnurn  ,  Oct  lb74. 

piTJ  TSON  (THOMAS),  31.  D.,  ^. 

^    LECTURES     ON    THE     PRINCIPLES    AND    PRACTICE    OF 

PHYSIC.  Delivered  at  King's  College,  London.  A  new  American,  from  the  Fifth  re- 
vised and  enlarged  English  edition.  Edited,  with  additions,  and  ';everal  hundred  iUustra- 
fcions,  by  HstJBY  Hartshorxe,  M.D.,  Professor  of  Hygiene  in  the  University  of  Pennsyha- 
nia.   In  two  large  and  handsome  8vo.  vols.  Cloth,  $9  00;  leather,  $11  00.  {Lately  Pub  H  shed.) 

appreciated,   that    it   is    scarcely    necessary    to    do 
than  call  attention  to  the  special  advantages 


It  is  a  subject  for  congratulation  and  for  thankful- 
ness that  Sir  Thomas  Watsoa,  during  a  period  of  com- 
parative leisure,  after  a  long,  laborious,  and  most 
honorable  professional  career,  while  retaining  full 
possession  of  his  high  mental  faculties,  should  have 
employed  the  opportunity  to  submit  his  Lectures  to 
a  more  thorough  revision  than  was  possible  during 
the  earlier  and  busier  period  of  his  life.  Carefully 
passing  in  review  some  of  the  most  intricate  and  im- 
portant pathological  and  practical  questions,  there- 
suUs  of  his  clear  insight  and  liis  calm  judgment  are 
now  recorded  for  the  benefit  of  mankind,  in  language 
which,  for  precision,  vigor,  and  classical  ele,gance.  has 
rarely  been  equalled,  and  never  surpassed  The  re- 
vision has  evidently  beer-  most  carefully  done,  and 
the  re.suUs  appear  in  almoel  every  page. — Brit.  Med. 
Jonrn.,  Oct.  14,  1871. 

The   lectures  are  so  well   ktjowa  and   so   justly 


of  the  last  over  previous  editions  The  author's 
rare  combination  of  great  scientific  attainments  com- 
bined with  wonderful  forensic  eloquence  has  exerted 
extraordinary  influence  over  the  last  two  generations 
of  physicians.  His  clinical  descriptions  of  most  dis- 
eases have  never  been  equalled:  and  on  this  score 
at  least  his  work  will  live  long  in  the  future.  The 
work  will  be  sought  by  all  who  appreciate  a  great 
book. — Amer  Joiim.  of  Syphllography,  July,  1872. 
Bfaturity  of  years,  extensive  observaiioa,  profound 
research,  and'  yet  continuous  enthusiasm,  have  com- 
bined to  give  us  in  this  latest  edition  a  model  of  pro- 
fessional excellence  in  teaching  with  rare  beauty  in 
the  mode  of  eotnmaaication.  But  this  classic  needs 
no  Riiloginm  of  ours. — Ohieago  Med.  Journ.,  July, 
1872. 
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UNGLISON,  FORBES,  TWEED  IE,  AND  GONOLLY. 
THE  CYCLOPEDIA  OF   PRACTICAL  MEDICINE:   comprising 

Treatises  on  the  Nature  and  Treatment  of  Diseases,  Materia  Mediea  and  Therapeutics, 
Diseases  of  Women  and  Children,  Medical  Jurisprudence,  &c.  <fec.  In  four  large  super-royat 
octavo  volumes,  of  3254  double-columned  pages,  strongly  and  handsomely  bound  in  leatlier, 
$15;  eloth,  $11. 


^/tij>^i  u  n  /»>  (jutii\  >,!  tijii),  m.u.,  i<.K.L.jf., 

■J-^  PhysicVin  and  Joint  Lecturfr  on  Medicine,  St.  Thnmaif'fi  Hospital. 

A  MANUAL  OX  THE  PRACTICE  OP  MEDICINE.     Edited,  with 

Additions,  by  James  H.  IIuichinson,  M.D.,  Physici.in  to  the  Pennn.  Hospital.  In  one 
hjindsome  octavo  volume  of  over  1100  pages  :  cloth,  $5  50;  leather,  $6  50.  (Just  Ready.) 
In  the  effort  of  the  author  to  render  this  volume  a  coinp'ete  and  (  rustwoithy  guide  for  the 
student  and  practitioner  he  has  covered  a  wider  field  than  is  customary  in  text-books  on  the 
Practice  of  Medicine,  and  has  sedulously  endeavored  to  present  each  subject  in  the  light  of  the 
most  modern  developments  of  observation  and  treatment.  So  much  has  been  done  of  late  years 
to  enlarge  our  knowledge  of  disease  by  improved  methods  of  diagnosis,  and  so  many  new  agen- 
cies have  been  called  into  service  in  treatment,  that  a  condensed  and  compendious  work,  tho- 
roughly on  a  level  with  the  advance  of  medical  science,  can  hardly  fail  to  prove  of  value  to  the 
profession.  In  the  present  volume  this  has  been  so  completely  accomplished  that  the  Editor 
has  found  it  necessary  only  to  make  such  additions  as  seemed  requisite  to  present  in  more  detail 
matters  in  which  the  practice  of  this  country  differs  from  that  of  Europe. 

Dr.  Bris'owe  hao  long  been  before  the  profession 
a*  an  at>le  thinker  and  writer  ou  professional  sub- 
jncts.  His  present  work  is  spcond  to  none  of  Us 
kind,  the  part  on  disease.?  of  the  nervons  system 
being,  perhaps,  the  most  deservine  of  praise.  It  is 
emioeutly  readable,  both  in  matter  and  print,  and 
fully  deserves  the  success  it  is  sure  to  obtain.— 
Edin.  Med.  Journ.,  Oct.  1877. 

The  treatment  of  the  various  diseases isadmirably 
summed  up,  and  we  pronounce  Dr.  Bristowe's  book 
t  >  be  "imiuectly  practical  on  this  subject^  A  fair 
sjiHoe  is  given  to  the  dietetics  of  disea-e  and  we  are 
glad  that  thi.s  subject  is  receiving  more  and  move 
attenlioQ  in  the  w  Tks  on  medicine  We  give  the 
author  our  hearty  congratulations,  and  his  book  our 
best  commendatioas  and  wish  it  nil  success. — bond. 
Med.  Times  and  Oaz.,  SeTpt^  15,  1877. 

Upon  the  whide,  we  know  of  no  work  which  we 
could  move  confidently  recommend  to  the  student  or 
I  be  praciitimer,  intending  a  review  of  the  field  of 
tliBory  and  practice,  than  this  book  of  Dr.  Bris- 
towe'-f.  We  thus  commend  it,  because  the  vast  ar- 
lay  of  facts  pertaining  to  the  practice  of  medicine,  as 
it  i-j  to  day,  are  li«re  pre^en  ed  ably,  and  with  that 
nijfhod,  order,  and  perspicuity  which,  in  all  depart- 
luent.s  of  education,  distinguish  the  lessons  of  an  ac- 
ceptable and  profitable  teach=<r — Onicago  Med. 
Jiiurn.  and  Examiner,  Aug.  1877. 

An  immense  amount  of  information  has  been  com- 
pzessed  into  this  volume.  Every  page  is  character- 
ized by  the  utterances  of  a  thoughtful  man.     Wbil 


we  could  wis!)  a  fuller  discussion  and  greater  detail 
in  relation  to  many  sul)jec;s,  we  are  constrained  to 
SHy  tliat,  wh  it  has  been  said  has  been  well  said,  tmd 
the  book  is  a  fair  reflex  of  all  that  is  cert'iinh/ 
known  on  the  subjects  considered. — Ohio  Med.  Se- 
t-order, Jan.  1877 

This  portly  volume  is  a  model  of  condensation. 
In  a  style  at  once  clear,  interesting, and  concise,  Dr. 
Bvistowe  passes  in  review  every  conceivable  subject 
connected  with  the  practice  of  medicine.  Those 
practitioners  who  puvchase  few  books  will  find  this 
a  moi  t  oppoitune  publicatioa,  because  ^o  many  top- 
ics not  usually  emb'aced  in  a  work  on  practice  are 
adeqiia  ely  hand  Id.  The  book  is  a  thoronghJy  gmd 
one,  and  its  usefulness  to  American  readers  has  been 
increMsed  by  the  jndijious  notes  of  the  tditor. — 
Oincinnnti  Olinie,  Jan.  7,  1877. 

The  above  is  an  entirely  new  workon  the  practice 
of  medicine.  From  the  widely  known  and  well  earned 
reputation  of  the  an  hor,  this  work  is  entitled  to  the 
highestconsideratioD.  Itiseminently  practical  and 
contains  the  most  recent  views  on  the  pathology  and 
treatment  of  diseased  conditions.  We  cannot  com- 
mend it  too  highly.  —Oanadi  Lancet,  Jan.  1,  1877. 

Anyone  who  wants  a  good,  clear,  condensed  work 
upon  Practice,  riuite  up  with  the  most  recent  viewsin 
pathology,  will  find  this  a  most  valuable  work.  The 
additions  made  by  Dr.  Hutchinson  are  appropriate 
and  usefnl,andso  well  done  that  we  wish  there  were 
more  of  them. — Am.  Pi  actitioner,  Feb.  1877. 


TJAMILTOS  [ALLAN  MrLANE),  M.D., 

Attendi-ng  Physician  at  the  HibjAtal  for  Epileptic."  and  Paralytics,  BlacJcwell's  Island,  iV.  T-. 
and  at  the  Out-l'alients'  Department  of  Vie  New  Turk  Ho.spitaL 

NERVOUS  DISEASES    THEIR  DESCRIPTION  AND  TREATMENT. 

In  one  handsome  octavo  volume  of  abet  600  pages,  with  forty  eight  illustrations.  [Shortly.) 
The  object  of  the  author  has  been  to  fu:nish  to  the  student  and  practitioner  in  a  clear  and 
concise  form  a  guide  to  the  diagnosis  and  treatment  of  affections  of  the  nervous  system,  em- 
bodying the  very  great  advances  made  during  the  last  few  years  in  our  1-nowledge  of  these  dis 
eases.  Unusual  opportunities  in  public  and  pri'.'ate  practice  have  qualified  him  for  this  work, 
and  his  desire  has  been  to  render  it  strictly  practical,  adapting  it  to  the  wants  not  only  of  the  spe- 
cialist, but  of  the  general  practitioner.  Particular  care  has  therefore  been  devoted  to  the  manage- 
ment of  nervous  diseases,  and  in  an  appendix  will  be  found  a  careful  selection  of  well-tried  formulae. 


flA R TSHORNE  {HENR F),  M. D., 

-*^  Professor  of  Hygiene  in  the  University  of  Penn.ii/lvcinia. 

ESSENTIALS  OF  THE   PRINCIPLES  AND  PRACTICE  OF  MEDl- 

CiNE.     A  handy-book  for  Students  and  Practitioners.     Fourth  edition,  revised  and  im- 
proved.    With  about  one  hundred  illustrations.     In  one  handsome  royal  ]2mo    volume, 
of  about  550  pages,  cloth,  $2  63;   half  bound,  $2  88.      (Lately  hsued.) 
The  thorough  manner  in  which  the  author  has  labored  to  fully  represent  in  this  favorite  hand- 
book the  most  advanced  condition  of  prftctical  medicine  is  shown  by  the  fact  that  the  present 
edition  contains  more  than  250  additions,  representing  the  investigations  of  172  authors  not  re- 
ferred to  in  previous  editions.     Notwithstanding  an  enlargement  of  the  page,  the  size  has  been 
increased  by  sixty  pages.     A  number  of  illustrations  have  been  introduced  which  it  is  hoped 
will  facilitate  the  comprehension  of  details  by  the  reader,  and  no  effort  has  been  spared  to  make 
the  volume  worthy  a  continuance  of  the  very  great  favor  with  which  it  has  hitherto  been  received. 
As  a  handliook,  which  clearly  sets  forth  the  essen- 

TtAI.8  of  thePRINCIPI.KS  AJil)  PRACTICE  OF  .MEDICINE,  We 

do  not  know  of  its  equal.—  Va.  Med.  Monthly. 


As  a  brief,  condensed,  but  coi 
book,  it  cannot  be  improved  up 
Examiner,  Nov.  l.O,  1874 

The  work  is  brought  fully  up  with  all  the  recent 


iprehensive  hand- 
n. — (Jhicago  Med. 


t  favor 

advances  in  medicine,  is  admirably  condensed,  and 
yet  sullieiently  explicit  for  all  the  pnrpoi^esintended, 
thus  making  it  by  far  the  best  Work  of  its  character 
ever  puldished.— Omcirt-.ic/^i  Clinic,  Oct.  24,  1S74. 

Withont  donht  the  best  book  ofthekind  pnbliKhed 
in  the  English  language. — St.  Louis  Mtit.  and  Surg. 
Journ  ,  JSuv.  187-1. 


Henry  C.Lea's  Publications — {Practice  of  Medicine). 
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-POTHERGILL  {J.  MILNER),M.n.  Edlii.,  M.R.C.P.  Lnnd., 

-*•  As6-t.  Pliy,s\  to  thp.  West  Land   IIosp.  :  Afixf.  Phy.f.  to  the  Oily  of  Lnnd.  Uonp.,etc. 

THE  PRACTITIONER'S  HANDBOOK  OF  TREATMENT;  Or,  the 

Principles  of  Therapeutics.     In  one  very  neat  octavo  volume  of  about  550  pages  :  clolli, 

$4  00.  (Noiv  Ready.) 
It  may  be  said  that  the  scope  of  this  work  is  not  dissimilar  to  th:it  of  the  well  known 
"  Principles  of  Medicine,"  by  Dr  J.  C.  B.  Williams,  now  long  out  of  print,  which  in  its  day 
met  with  such  unusujil  acceptance.  More  practical  in  its  character,  however,  it  seeks  to  bring 
to  the  aid  nnd  elucidation  of  positive  therapeutics,  the  vast  accumulation  of  scientific  fnctsnnd 
theories  made  by  the  present  generation,  pointing  out  the  measures  to  be  adopted  at  the  bedside 
and  establishing  them  on  firm  rationnl  grounds.  Such  a  work,  by  a  first-iate  man,  and  fully 
up  to  the  advanced  condition  of  science,  cannot  fail  to  prove  of  the  utmost  service  to  both 
student  and  practitioner. 


Our  friends  will 
that  it  Plied.sll-hiup( 
tlie  practitioi  ei-  tn  fei- 
dim.-ult  caj^es.     -Wi!  c 


nd  tliis  a  very  rend  all]  e  book:  find 

I'on  e\ery  theme  it  touches, causing 

more  oerlain  of  hi."*  Uin5;nos)s  in 

ifidcutly  onnimrnd  the  work  to 


our  readers  as  one  worthy  of  careful  perusal.  It  lijjhis 
Hie  way  over  obscure  and  difficult  rasses  in  medical 
jn-actice.  The  chapter  on  the  circnli.tioii  of  the  blood 
is  the  most  exhauslite  and  instructive  to  be  found.  It 
is  a  book  every  practitioner  needs,  and  would  have,  if 
he  knew  how  su  ";■  stive  and  helpful  it  would  be  to 
hiin. —  Si.  Low's  Med.  avd  Surg.  Jnur  '.,  April,  1877. 

The  oliject  is  one  of  the  rao.'t  important  vLicn  a  med- 
ical writer  can  projiose  to  himself,  for  therapeutics  is  the 
goal  of  medicine,  and  the  plan  is  an  e.xcellent  one.  In 
justice  to  Ur.  Fothergill  we  ought  to  say  that  he  has  ad- 
hered to  liis  plan  throughout  the  worl<  with  fidelity,  and 
lias  accomplished  his  object  with  a  rare  degree  of  success. 
W'e  heartily  commend  his  book  to  the  medical  student 
as  an  honest  and  intelligent  guide  through  the  mazes  of 
therapeutics,  and  assure  the  practitioner  who  has  grown 
gray  in  the  harness  that  he  will  derive  pleasure  and  in- 
struction from  its  perusal  The  imperfections  and 
errors  which  we  have  noticed  are  few  and  unimportant. 
On  the  other  hand,  the  excellences  are  many  and  patent. 
Valuable  suggestions  and  material  for  thought  abound 
throughout.  The  chapters  on  body  heat  and  fever,  in- 
fiammation,  action  and  inaction,  and  the  urinary  sys- 
tem are  particularly  good.  The  descriptions  of  patho 
Idgical  conditions,  and  the  character  of  the  therapeutic 
measures  advised  give  evidence  of  sound  clinical  obser- 
vation.- Boston  Med.  and  Sufg  Journal.  Mur  S,  1877. 

The  strong  good  sense,  the  racy  style,  the  practical 
Character  of  his  iusti  uctioii,  are  qualities  in  the  author 
wlrich  commend  him  to  American  physicians.     In  the 


volume  before  us  Dr.  Fothergill  appears  in  his  best 
mood.  Our  readers,  especially  the  3 ounger  members  of 
the  profession,  will  liiid  this  a  must  sugt^estive  and  um- 
ful  book.  'J'here  are  l('W  old  pr:ii-tilii,iicrs  wlio  will  not 
be  benefited  by  its  iieiusal.  We  ci mineiid  it  to  all 
classes  of  readers,  witli  tlie  ex|iressi(in  of  belief  that  those 
who  buy  it  will  le  hardly  content  to  close  it  until  the 
last  leaf  is  turned  over.— G'«c/n/(a<i  Clinic,  IMar  o,  ]SV7. 

It  is  our  Iionest  conviciion,  after  a  careful  perusal  nf 
this  goodly  octavo,  that  it  re|iresentp  a  great  amount  nf 
earnest  thought  and  painstaking  work,  and  is  tlierefoie 
one  of  those  books  which  both  deserve  and  are  likely  to 
survive.  This  book,  although  written  ostensibly  lor  the 
young  and  inexperienced,  may  be  very  profitably  studied 
by  those  who  have  been  practising  their  profession 
more  or  less  empiiically  for  thirty  or  forty  years.  We 
particularly  recommend  the  chapters  on  Public  and 
I'rivate  Hygiene,  Food  in  Health  and  Ill-Health,  and 
the  Conclusion — the  Medical  Man  at  the  Bedside.  The 
last  is  high-toned,  andindicates  much  shrewdnessof  ob- 
servation. Our  space  will  not  admit  of  further  quotation. 
We  content  ourselves  with  again  recommending  the 
book  Tery  cordially. — Edin.  Med.  Journ.,  Jan.  1S77. 

It  isof  great  advantage  to  the  practitioner  to  have  gen- 
eral principles  to  guide  him,  and  that  he  should  not, 
when  confionted  with  an  assemblage  of  patliological 
symptoms,  be  at  the  mercy  of  an  unreasoned  experience 
of  a  similar  case,  or  be  obliged  to  swear  in  verba  magistri. 
fie  will  find  reasons  in  this  work  fur  not  looking  upon 
drugs  as  grouped  in  fixed  and  unalterable  categories, 
but  learn  when  and  why  he  may  give  opium  to  cause 
purgation,  and  castur  oil  to  check  it.  We  strongly  re- 
cr  mmend  it  to  our  readers. — The  London  FracUtioner, 
Jan.  1S77. 


T  INCOLN  {D.-  F.),  M.D., 

-*-*  Phv-Heian  to  the  Depirtment  of  Nervous  Dinea-te.t,  Boston  Di-tpensary. 

ELECTRO-THERAPEUTICS  ;  A  Concise  Manual  of  Medical  Electri- 
city.    In  oneveryneatroyal  12mo.  volume,  cloth,  withillustrations,  $1  50.     (Just  Issued.) 

This  little  book  is,  considering  its  size,  one  of  the  I  thereby  supplying  a  real  waut,  instead  of  helping 
very  best  treatisesin  the  language  on  the  subject  that  merely  to  flood  the  literary  market.  Dr.  Lincoln  s 
has  come  to  our  notice,  possessing,  among  others,  the  |  style  is  usually  remarkably  clear,  and  the  whole 
rare  merit  of  dealing  avowedly  and  actually  with  |  book  is  readable  and  interesting. — Boston  Med.  and 
principles,maialy,ratherthan  with  practical  details,  |  Surg.  Journ.,  July  23,  1S71. 


A 


[ROBERTS  (  WILLIAM),  M.  D., 

Lecturer  on  Medictnein  the  Manchester  School  of  Medicine,  &e. 

PRACTICAL  TREATISE   ON  URINARY  AND   RENAL   DIS- 

EASES,  including  Urinary  Deposits.    Illustrated  by  numerous  cases  and  engravings.    Sec- 
ond American,  from  the  Second  Revised  and  Enlarged  London  Edition.     In    one  large 
and  handsome  octavo  volume  of  616  pages,  with  a   colored  pla.te  ;   cloth,  $4  50.      {Lately 
Published.) 
The  mostcompleteand  practical  treatise  upon  renal 
diseases  we  have  examined.    It  is  peculiarly  adapted 
to  the  wants  of  the  majority  of  American  practition- 
ers from  its  clearness  and  simple  announcement  of  thf 
fnctsin  relation  to  diagnosis  and  treatment  of  urinary 
disorders,  and  contains  in  condensed  form  the  investi- 
gations of  Bence  Jones,  Bird,  Beale,  Hassall,  Prout. 


and  a  host  of  other  well-known  writers  upon  this  sub- 
ject. The  characters  of  urine,  physiological  and  pa- 
thological, as  indicated  to  the  naked  eye  as  well  as  by 
microscopical  and  chemical  investigations,  are  con- 
cisely represented  both  by  description  ami  by  well 
executed  engravings. — Cincinnati  Journ.  of  Med. 


LECTURES  ON  THE  STUDY  OF  FEVER.      By  A. 

Hudson,  M.D.,  M.R.I.A.,  Physician  to  the  Meath 

Hospital.     In  one  vol   8vo.,  cloth,  $2  .'iO. 
A  TREATISE  ON  FEVER.      By  Robert  D    Lyons, 

K  C  C.     In  one  octavo  volume  of  362  pages,  cloth, 

*2  2.5. 
CLINICAL    OBSERVATIONS    ON     FUNCTIONAL 


NERVOUS  DISORDERS  Bv  0.  Handpield  Jones, 
M.D.,  Physician  to  St.  Mary's  Hospital,  &c.  Sec- 
ond American  Edition.  In  one  handsome  octavo 
volume  of  848  pages,  cloth,  $3  25. 


JASHAM  ON  RENAL   DISEASES: 
to  their  Diagnosis  and  Treatr 


Clinical  Guide 
With   Illustra- 


tions.    In  one  12mo.  vol.  of  304  pages,  cloth,  $2 


JffLINT  [AUSTIN),  M.D., 

■^  Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  JTed.  College,  N.  7. 

PHTHISIS:  ITS  MORBID  ANATOMY,  ETIOLOGY,  SYMPTOM- 
ATIC EVENTS    AND    COMPLICATIONS,  FATALITY    AND    PROGNOSIS,  TREAT- 
MENT,  AND  PHYSICAL  DIAGNOSIS;    in  a  series  of  CHnicnl   Studies.     By  Austin 
Flint,  M  D.,  Prof,  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Ilf  spital  Med. 
College,  New  York.     In  one  handsome  octavo  volume  :  $3  50.      (Lateh/ Issued.) 
This  volume,  containing  the  results  of  the  author's  extended  observation  and  experience  on  a 
subject  of  prime  importance,  cannot  but  have  a  claim  upon  the  attention  of  every  practitioner. 
Tliis  book  contains  ;m  nnaly.'iis.  in  the  aiillior'.^  lucid  i    titiuner.    While  the  author  tMl;('.'' issu"  with  ni;iuy  ottlie 
style,  of  the  notes  wliicb  lie  has  made  in  several  huu-      leadiuy  niindt^  of  thcMlay  on  iiii]ioriaiit  liiu-stinns  arisi.i'.< 
dreil  ra^es  in  lios]iilal  and  private  prai'lice.     We  com        in  the  study  of  yihUiisis.  the  stioni:  tesliniony  (it  expe- 
mend  the  book  to  the  perusal  of  all  interested  in  the      vienee  and  authority  will  have  s'reat  wei-ht  witli  the 
studv  of  lliis  disease.— Boston  Med.  and  Surg  Journal,  \  seeker  after  trulh      As  the  result  of  clinical  study,  the 
Feb  10,  1-S76.  work.  \s  nnMiMnned.— Si.  Louis  Med.  and  Surg  Journal, 

Tlie  name  of  the  author  is  a  sufficient  guarantee  that      Mj^^'ch,  187«. 
this  book  is  of  practical  value  to  both  student  and  prac-  I 


or   THE  SAME  AUTHOR.     (NowMendy.) 

A   MANUAL    OF  PERCUSSION  AND    AUSCULTATION;    of  the 

Physical   Diagnosis  of  Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.     In 
one  handsome  royal  12mo.  volume:  cloth,  $1   75. 
In  this   little  work  the  object  of  the  author  has  been  to  present  in  a  clear  and   compact  form 
the  existing  condition  of  physical  exploration,  showing  the  manner   of  conducting  it  and  the 
diagnostic  value  of  the  several  signs  thereby  elicited. 

We  caa  confidently  recommend  this  treatise  to  all    I   rightly  value  the^e  modes  of  ex r>l oration  of  disease, 
who  would  leara  auscultation  aud  percussiou,  and    |  — British  <ind  For.  Med.-Okir   iSeu.,  July,  tS77. 


JJY  THE  SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY, 

AND  TREATMENT  OF  DISEASES  OF   THE  HEART.     Second  revised  and  enlarged 

edition.     In  one  octavo  volume  of  550  pages,  with  a  plate,  cloth,  $4. 

Dr.  ¥11111  chose  a  difficult  subject  for  his  researches,  •  a,nd  clearest  practical  treatise  on  those  subjects,  and 

aad  has  shown  remarkable  powers  of  observation  [  ihonld  be  in  the  hands  of  all  practitioners  and  stu- 

and  reflection,  as  well  as  great  industry,  in  his  treat- 1   lents.    It  is  a  credit  to  American  medical  literature. 

ment  of  it.     His  book  musi  be  considered  the  fullest  1   -Amer.  Journ.  of  the  Med.  Sciences,  July,  1860. 


J^T  THE  SAME  AUTHOR. 

A    PRACTICAL   TREATISE    ON    THE   PHYSICAL   EXPLORA- 
TION OF  THE  CHEST  AND  THE  DIAGNOSIS  OF   DISEASES   AFFECTING   THE 
RESPIRATORY  ORGANS.    Second  and  revised  edition.    In  one  handsome  octavo  volume 
of  595  pages,  cloth,  $4  50. 
Dr.  Flint's  treatise  is  one  of  the  most  trustworthy)  >ncy  to  over-refinement  and  unnecessary  minuteness 
gaides  which  we  can  consult.    The  style  is  clear  and    vhich  characterizes  many  works  on  the  same  snb- 
dlstinct,  andis  also  concise,  beingfree  from  that  tend-|ject.  —  /)?t&Ziw  Medical  Press,  Feb.  6,  1867. 


lyiLLIAMS  [G.  J.  B.),  M.D., 

Senior  Oon.^ulting  Physician  to  the  Hospital  for  Oon.iumption,  Brompton. 

PULMONARY  CONSUMPTION;  Its  Nature.  Varieties,  and  Treat- 

ment.     With  an  Analysis  of  One  Thousand  Cases  to  exemplify  its  duration.     In  one  neat 
octavo  volume  of  about  350  pages,  cloth,  $2  50.     (Lately  Fublished.) 


C 


in  AMBERS  [T.  K.),  M.D., 

OonsuHing  Physician  to  St.  Mary's  Hospital,  London,  &c. 

A  MANUAL  OF  DIET  AND  REGIMEN  IN  HEALTH  AND  SICK- 
NESS.    In  one  handsome  octavo  volume.     Cloth,  $2  75.      {Just  Issued.) 


DIPHTHERIA  ;  its  Nature  and  Treat  Tient,  with  an 
account  of  the  History  of  its  Prevalence  in  vari- 
ous Countries.  By  D  D.Sr.ADE,  iM.D.  Second  and 
revised  edition,  in  one  neat  royal  12mo.  volume, 
cloth,*!  2.'), 

WALSHE  ON  THE  DISEASES  OF  THE  HEART  ANT 
GREAT  VESSELS.  Third  American  edition.  )n 
1  vol.  Svo     490  Dt). .  nlot.h      *«  Of 

FULLER  OX  DInEASES  OFTHE  LUNOS  AND  AIR- 
PAiSSAOES.  Their  Pathology,  Physical  Diagnosis, 
Svmploui.s,  and  Treatment.  From  the  second  and 
revised  English  edition.  In  one  handsome  octavo 
volume  of  about  oOO  pages  :  cloth,  $3  .50. 

LA  ROCHE  ON  PNEUMONIA.  1  vol.  Svo.,  cloth, 
of  600  pages      Price  *3  00. 

SMITH  ON  CONSUMPTION;  ITS  EARLY  AND  RE- 
MEDIABLE STAGES.     1  vol.  Svo. ,  pp.  254.     $2  25 


LECTURES  ON  THE  DISEASES  OF  THE  STOMACH. 
Withau  IntroduolioD  on  its  Anatomy  and  Physio- 
logy. By  Wii.i.iAM  Brinton.  M.D..  F.R.S  From 
the  second  and  enlarged  Loudonedition.  With  il- 
lustrations on  wood  In  one  handsome  octavo 
volume  of  about  .300  page-:  cloth,  *:5  25. 
CHAMBERS'S  RES  PORATIVE  MEDICINE.  An  Har- 
veian  Annual  Oration.  With  Two  Sequels.  In 
one  very  handsome  vol.  small  12ino  ,  cloth,  %1  00. 
PAVY'S  TREAT. SE  ON  THE  FUNCTION  OF  Dl- 
GE.STION;  its  Disorders  and  their  Treatment. 
From  the  second  London  edition.  In  one  hand- 
some volume,  small  octavo,  cloth,  ^1  00. 
PAVY'S  TREATISE  ON  FOOD  AND  DIETETICS. 
Physiologically  and  TherapenticHlly  Consiierod. 
In  one  liatidsome  octavo  volume- of  nearly  tiOC 
pages,  cloth,  *l  7j. 


Henry  C.  Lea's  Publtoations — (Venereal  Diseases^  (&g.). 
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f>UMSTEAD  [FREEMAN  J.),  M.D., 

■*-'         Profe.isor  of  Venereal  Di-ieases  at  the  Ool.  of  Phys.  and  Surg.,  New  Torh,  See. 

THE   PATHOLOGY  AND   TREATMENT   OF   VENEREAL  DIS- 

EASES.     Including  the  results  of  recent  investigations  upon  the  subject.     Third  edition, 

revised  and  enlarged,  with  illustrations.     In  one  large  and  handsome  octavo  volume  of 

over  700  pages,  cloth,  $6  00  ;  leather,  $6  00. 

In  preparing  this  standard  work  again  for  the  press,  the  author  has  subjected  it  to  a  very 

thorough  revision.    Many  portions  have  been  rewritten,  and  much  new  matter  added,  in  order  to 

bring  it  completely  on  a  level  with  the  most  advanced  condition  of  syphilograpby,  but  by  careful 

compression  of  the  text  of  previous  editions,  the  work  has  been  increased  by  only  sixty-four  pages. 

The  labor  thus  bestowed  upon  it.  it  is  hoped,  will  insure  for  it  a  continuance  of  its  position  as  a 

complete  and  trustworthy  guide  for  the  practitioner. 


A  valuable  work  ou  Venereal  Disease.?,  which  nut 
only  lia.s  a  wide  circulation  in  this  country,  and 
been  accepted  as  the  standard,  bat  appears  to  liave 
formed  the  basis,  to  a  large  extent,  of  nrsny  of  the 
books  and  articles  whicli  have  been  written  on  the 
same  subject  and  published  in  England.-  The  Glas- 
gow Med.  Journ.:  Oct.  1S77. 

It  18  the  most  complete  bonk  with  which  we  are  ac- 
quainted in  the  language.  The  latest  views  of  the 
best  authorities  are  put  forward,  and  the  information 
Is  well  arranged — a  great  point  for  the  student,  and 
still  more  for  ihe  practitioner.  The  subiects  of  vis- 
ceral syphilis,  syphilitic  affections  of  tue  eyes,  and 
the  treatment  of  syphilis  by  repeated  inoculations,  are 
very  fully  discussed. — London  Lancet.  Jan.  7,  IS71. 

Dr.  Bumstead's  work  is  already  so  universally 
known  as  the  best  treatise  in  the  English  language  on 


renereal  diseases,  that  it  may  seem  almost  superflu- 
)us  to  say  more  of  it  than  that  a  new  edition  has  been 
issued.  But  the  author's  industrv  has  rendered  this 
-.ew  edition  virtually  a  new  w.'ti,and  so  merits  as 
much  special  commendation  as  it  us  predecessors  hafl 
not  been  published.  As  a  thoroughly  practical  book 
on  a  class  of  diseases  which  form  a  large  share  of 
nearly  every  physician's  practice,  the  volume  before 
us  is  bv  far  the  best  of  which  we  have  knowledge.— 
N.  r.  Medical  Gazette,  Jan.  28,  1871. 

It  is  rare  in  the  history  of  mediciue  to  find  any  one 
book  which  contains  all  that  a  practitioner  needs  to 
know;  while  the  possessor  of  "  Bnmstead  ou  Vene- 
real" has  no  occasion  to  look  outside  of  its  covers  for 
anvthine  practical  connected  with  the  diagnosis,  his- 
tory, or  treatment  of  these  affections.— iV.  Y-  Medical 
Jonrnal,  March,  1871. 


pULLERIER  [A.),  and  J?UMSTEAD  {FREE31AN  J.), 

^        Surgeon  to  the  Hdpitaldu  Midi.  -*-'       Prof es.s:or  of  Venereal  Diseases  in  the  College  of 

Phy.iicians  and  Surgeons.  N.  Y. 

AN  ATLAS  OF  YENEREAL  DISEASES.     Translated  and  Edited  by 

Fkeeman  J.  BuMSTEAD.     In  one  large  imperial  4to.  volume  of  .328  pages,  double-columns, 
with  26  plates,  containing  about  150  figures,  beautifully  colored,  many  of  them  the  size  of 
life;  strongly  bound  in  cloth,  $17  00  ;   also,  in  five  parts,  stout  wrappers,  at   $3  per  part. 
Anticipating  a  very  large  sale  for  this  work,  it  is  offered  at  the  very  low  price  of  These  Dol- 
tARS  a  Part,  thus  placing  it  within  the  reach  of  all  who  are  interested  in  this  department  of  prac- 
tice.    Gentlemen  desiring  early  impressions  of  the  plates  would  do  well  to  order  it  without  delay. 
A  specimen  of  the  plates  and  text  sent  free  by  mail,  on  receipt  of  25  cents. 


We  wish  for  once  that  our  province  was  not  restrict- 
ed to  methods  of  treatment,  that  we  might  say  some- 
thing of  the  exquisite  colored  plates  in  this  volume. 
— London  Practitioner,  May,  ISfii). 

As  a  whole,  it  teaches  all  that  can  be  taught  by 
means  of  plates  and  print. — London  Lancet,  March 
13,  1869. 

Superior  to  anything  of  the  kind  ever  before  issued 
on  this  continent. — Canada  Med.  Journal,  March,  '69. 

The  practitioner  who  desires  to  understand  this 
branch  of  medicine  thoroughly  should  obtain  this, 
the  most  complete  and  best  work  ever  published. — 
Dominion  Med.  Journal,  May,  1869. 

This  is  a  work  of  master  hands  on  both  sides.  M 
Cullerier  is  scarcely  second  to,  we  think  we  may  truly 
eay  is  a  peer  of  the  illustrious  and  venerable  Ricord, 
while  in  this  country  we  do  not  hesitate  to  say  that 
Dr.  Bnmstead,  as  an  authority,  is  without  a  rival 
Assuring  our  readers  that  these  illustrations  tell  the 
whole  history  of  venereal  disease,  from  its  inception 


to  its  end,  we  do  not  know  a  single  medical  work, 
which  for  its  kind  is  more  neces-iary  for  them  to  have. 
-California  Med.  Gazette,  March,  1869. 

The  most  splendidly  illustrated  work  in  the  lan- 
guage, and  in  our  opinion  far  more  useful  than  the 
Frenoh  original  —Am.  Jotirn.  Med.  Sciences,  Jan.  6&. 

The  fifth  and  concluding  number  of  this  magnificent 
work  has  reached  us,  and  we  have  no  hesitation  io 
saying  that  its  illustrations  surpass  those  of  previous 
numbers.  — Bo.<i-<  Med.  and.  Surg.  J'.,  Jan.  14   1869. 

Other  writers  besides  M.  Cullerier  have  given  us  a 
good  account  of  the  disease.'!  of  which  he  treats,  but 
no  one  has  furnished  ns  with  such  a  complete  series 
of  illustrations  of  the  venereal  diseases.  There  i'-^, 
however,  an  additional  interest  and  value  possessed 
by  the  volume  before  us  :  for  it  is  an  American  reprint 
and  translation  of  M.  CuUerier's  work,  with  inci- 
dental remarks  by  one  of  the  most  eminent  Ameriran 
syphilographers,  Mr,  BumsitPiA.  —  Brit,  and  For. 
Uedifn-Chir.  Review,  July,  1869. 


J^EE  [HENRY), 

Prof,  of  Surgery  at  the  Riyal  College  of  Surgeons  of  England,  etc. 

LECTURES  ON  SYPHILIS   AND  ON  SOME  FORMS  OF  LOCAL 

DISEASE  AFFECTING  PRINCIPALLY  THE  ORGANS  OF  GENERATION.     In  one 


handsome  octavo  volume:  cloth;  $2  25. 
The  work  is  valuable,  as  it  treats  quite  fully  of  sub- 
jects which  are  not  dwelt  upon  in  the  systematic  works 
of  other  Enfrlisb  authors  of  the  present  day.  as  the  inoc- 
ulability  of  syphilitic  blood :  the  conditions  under  which 
tlie  secretionsof  primary  and  secondary  .syphilitic  man- 
ifestations may  be  inoculated  naturally  or  artificially; 
the  morbid  processes  produced  by  such  inoculation;  the 


(Lately  Puhlished.) 

uiorliticaMons  of  these  processes  in  patients  previously 
syphilitic:  primary  and  secondary  syphilitic  diseases  of 
the  mucous  membranes  and  their  liability  to  commu- 
nicate constitutional  syphilis,  etc.  The  book  is  full  of 
clinical  material  illustratinar  these  topics,  original  or 
quoted. — Archives  of  Dermatology,  April,  1876. 


JpLL  [BERKELEY), 

Surgeon  to  the  Lock  Hospital,  London. 

ON  SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS.    In 

one  handsome  octavo  volume  ;  cloth,  $3  25. 
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/UA  [TILBURY),  31. B..  F.K.C.F.,  avd  T.  C.  FOX,  B.A.,  M.R.C.S., 

Phyticion  to  the  Depnrtmeni  for  Skin  Di>~eafn<,  VriiwixUfi  Colli gc  Ho>i'},HoL 

EPITOME  OP  SKIN  DISEASES.     WITH  FORMULA.     For  Stu- 

DSNTS  AND  PRACTITIONERS.     In  One  handsome  12mo.  volume,  of  120  pages:  cloth,  $1. 
(Just  Issued.) 

treatment  of  skin  diseases  are  accurately  and  completely 
stated  without  heinjr  cramped.  The  linoU  is  so  well  ar- 
ranged that  the  reader  will  have  no  difficulty  in  finding 
at  once  exactly  the  information  he  may  require.  A 
carefully  compiled  formulary  of  remedies  for  skin  affec- 
tions and  some  notes  on  diet  in  skin  diseases,  considera- 
bly enhance  the  value  of  the  epitome. — London  Lanctt. 
Nov.  4,  ISTfi. 

It  must  be  admitted  that  even  those  well  prepared  for 
general  practice  find  diseases  of  the  skin  difficult  of  clas- 
sificati  >n,  and  as  difficult  of  diagnosis,  and  that  notbine 
is  more  desirable  than  some  work  which,  not  elaborate 
in  nature,  ^hall  be  a  useful  ordinary  guide,  and  issued 
by  some  one  of  recognized  authority.  It  is  believed  that 
this  manual  of 'I'll  bury  Fox  and  T.  C.  Fox  exactly  meets 
I  the  wants  indicated  It  epitomizes,  in  a  very  short  com- 
pass, the  clinical  features  in  the  treatment  of  diseases 
j  of  the  skin.  The  volume  i-  so  small  that  it  can  be  car- 
!  ried  in  the  pocket,  while  the  text  furnishes  briefly,  but 
circ'e  of  :  clearly,  the  information  desired  by  the  general  practi- 
tioner.   It  meets  fiil'v  an  almost  universal  want.— vtm. 


1S79. 


of  no  other  which,  in  so   Ijllle  space   contains 
re'iable  information.— A'.  J'.  Merl.  Jnurn..  Dec, 

It  has  no  especial  features  other  than  it  is  concis-  and 
iiuite  practical.  The  early  chap'ers.  treating  of  ele- 
mentary matters,  in  the  study  of  .st^in  diseises.  are  very 
good,  and  the  list  of  formulnj  is  tixceWeat.— Archives  of 
Clinical  Surge- y.  Dec.  1870. 

If  doctors  neprloct  the  study  of  diseases  of  the  skin,  it 
will  not  be  for  lack  of  opportunities  of  instruction.  This 
little  handbook  contains  wonilerfully  condensed  know- 
ledue  tliat  cannot  but  lie  most  useful  to  everv  one  who 
will  read  it.— ^■>i?n'c'!«  Pniclit'onp  ,  Jan  1S77. 

This  little  work  cnnnot  fail  to  acquire  a  lai 
readers,      tn   a   very   soimII   comnass   all    the  essenti 


points  of  the   clas.silication,  diagnosis,  symptoms,  and 
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^/-ILSON  (  ERA SM US ).  F.R. S. 

ON  DISEASES  OF  THE  SKIN.  With  Illustrations  on  wood.  Sev- 
enth American,  from  the  sixth  and  enlarged  English  edition.  In  onelarge  octavo  volume 
of  over  800  pages,  $5. 

A  SERIES  OP  PLATES  ILLUSTRATING  "WILSON  ON  DIS- 
EASES OF  THE  SKIN ;"  consisting  of  twenty  beautifully  executed  plates,  of  which  thir- 
teen are  exquisitely  colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  Skin, 
and  embracing  accurate  representations  of  about  one  hundred  varieties  of  disease,  most  ol 
them  the  size  of  nature.  Price,  in  extra  cloth,  $5  50. 
\leo,  the  Text  and  Plates,  bound  in  one  handsome  volume.  Cloth,  $10. 
Jjr  THE  SAME  AUTHOR.  

THE  STUDENT'S  BOOK  OF  CUTANEOUS  MEDICINE  and  Dis- 
eases OF  THE  SKIN.   In  One  very  handsome  royal  12mo.  volume.   $3  50. 

J^ELIGAN  [J.MOORE),  M.D.,M.R.I.A. 

ATLAS    OF  CUTANEOUS  DISEASES 


In  one  beautiful  quarto 

volume,  with  exquisitely  colored  plates,  Ac,  presenting  about  one  hundred  varieties  of 

disease.     Cloth,  $5  50. 

to  which  the  particular  case  may  belong.  While 
ooking  over  the  "Atlas"  we  have  been  induced  to 
-xarairie  also  the  "Practical  Treatise."  and  we  ate 
inclined  to  consider  It  a  very  snpatior  work,  ton.- 
bining  accurate  verbal  description  with  sound  viewk 
of  the  pathology  and  treatment  of  eruptive  diseases. 
—  Gla.<;g07o  Med.  Journal. 


The  diagnosis  of  eruptive  disease,  however,  under 
all  circumstances,  is  very  difficult.  IVevertheless, 
Dr.  Neligan  has  cerlainly,  "as  far  as  possible,"  given 
a  faithful  and  accurate  representation  of  this  class  of 
diseases,  and  there  can  be  no  doubt  that  these  plates 
win  be  of  great  use  to  the  student  and  practitioner  in 
drawing  a  diagnosis  as  to  the  class,  order,  and  species 


ZTILLIER  [  THOMAS) ,  31.  D . , 

-*-*■  Physician  to  the  Skin  Department  of  University  College  Hospital,  &n. 

HAND-BOOK  OP  SKIN  DISEASES,  for  Students  and  Practitioners. 

Second  Am.  Ed.  In  one  royal  12mo.  vol.  of  358  pp.  With  Illustrationf  Cloth,  S2  25. 
We  can  conscientiously  recommend  it  to  the  stu- 1  It  is  a  concise,  plain,  practical  treatise  on  the  varl- 
dent :  the  style  is  clear  and  pleasant  to  read,  the  ous  diseases  of  the  skin  ;  just  such  a  work,  indeed, 
matter  is  good,  and  the  descriptions  of  disease,  with  as  was  much  needed,  both  by  medical  students  and 
the  modes  of  treatment  recommended,  are  frequently  practitioners.  —  Chicago  Medical  Examiner,  May, 
llustrated  with  well-recorded  ca.ses.— London  Med.  1865. 
Times  and  Gazette.  April  1,  186.').  I 


^MITH [EUSTACE),  M.  D., 

Phy.sicinn  to  the  Northioe..yt  London  Free  Dispensary  for  Sick  Children. 

A  PRACTICAL  TREATISE  ON   THE  WASTING   DISEASES  OF 

INFANCY  AND  CHILDHOOD.    Second  American,  from  the  second  revised  and  enlarged 
English  edition.     In  one  handsome  octavo  volume,  cloth,  $2  50.     [Lately  Issued.) 


This  is  in  every  way  an  admirable  book.  The 
modest  title  which  the  author  has  chosen  for  it  scarce- 
ly conveys  an  adequate  idea  of  the  many  fubjects 
upon  which  it  treats.  Wasting  is  so  cousianl  an  at- 
tendant upon  the  maladies  of  childhood,  that  a  trea- 
tise upon  the  wasting  diseases  of  children  must  neces 
«arily  embrace  the  consideration  of  many  atfections 
of  which  it  is  a  symptom  ;  and  this  is  "xcellently  well 
dole  by  Dr.  Smith.    The  book  might  fairly  be  de- 


scribed as  a  practical  handbook  of  the  common  dis- 
eases of  children,  so  numerous  are  the  afi'eotions  con- 
side'-ed  either  collaterally  or  directly.  We  are 
acquainted  with  no  safer  guide  to  the  treatment  of 
children's  diseases,  and  few  works  give  the  insight 
into  the  physioloncal  and  other  pernliarities  of  chil- 
dren that  Dr.  Smith's  book  does.— Sr«.  Med.Journ., 
April  8,  1871. 
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SIMITH  [J.  LE  WIS),  M.  D., 

^  Profesmr  of  Morbid  Anatomy  in  the  Bftllevue  Honpital  Med.  College,  N.  T. 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

CHILDREN.    Third  Edition,  revised  and  enlarged.     In  one  handsome  octave  volume 
of  726  pages.     Cloth,  $5  ;  leather,  $6.      {Just  Issued.) 

The  eminent  success  which  this  work  has  achieved  hns  en-^ouraged  the  author,  in  preparing 
this  third  edition,  to  render  it  even  more  worthy  than  heretofore  of  the  fiivor  of  the  profession. 
It  has  been  thoroughly  revised,  and  very  considerable  additions  have  been  made  throughout. 
To  iioconimodate  these  the  volume  has  been  printed  in  a  smaller  type,  so  as  to  prevent  any 
notable  increase  in  its  size,  and  it  is  presented  in  the  hope  that  it  may  attain  the  position  of 
the  American  text  book  on  this  important  department  of  medical  science. 

edition  will  (lonfirm  and  add  to  its  reputation.  Having 
becni  brou|j;lit  up  to  the  present  mark  in  the  rapid  ad- 
vance of  medical  science,  it  is  the  best  work  in  our 
lantiuage,  on  its  ranfte  of  topics,  for  the  American  prac- 
titioner.—Pac/^c  Med.  and  Surg.  Jfiurn.,  Feb.  1876. 

Dr.  Smith's  Diseases  of  Children  is  cert.iiuly  tlie  most 
valuable  work  on  the  subjects  treated  that  the  i)racti- 
tioner  can  provide  himself  with.  It  is  fully  abreast 
wiih  every  advance:  it  should  be  in  the  bands  of  prac- 
titioners generally,  while,  because  of  tbe  conciseness 
and  clearness  of  styleof  the  writinfi  ol'tbe  author,  every 
professor  of  diseases  of  children,  if  he  has  not  already 
done  so,  should  adopt  this  as  his  lext-hook—Va.  Medical 
Mnnthly,  Feb.  1876. 

The  third  edition  of  this  really  valuable  work  is  now 
before  us,  with  a  hundred  pages  of  additional  matter, 
an  altered  size  of  page,  new  illustrations,  and  new  type. 
Of  the  diseases  treateil  of  for  the  first  time,  we  notice 
rotheln  and  cerebro-spinal  fever,  which  lately  prevailed 
in  epidemic  form  in  some  parts  of  the  country.  The 
article  upon  diphtheria,  containing  the  latest  develop- 
ments in  the  pathology  and  treatment  of  that  dread  dis- 
ease, which  so  lately  rava^'ed  our  country,  is  peculiarly 
interesting  to  every  practitioner.  We  gladly  welcome 
this  standard  work.'and  cheerfully  recommend  it  to  our 
readers  as  the  best  on  this  subject  in  the  English  lan- 
guage.— Nashville  Journal  of  Med.  and  Surgery,  March, 
1876. 


This  work  took  a  stand  as  an  authority  from  its  first 
appearance,  and  every  one  interested  in  studying  the 
diseases  of  which  it  treats  is  desirous  of  knowing  what 
improvements  are  apparent  in  tlie  successive  editions. 
The  principal  additions  to  which  we  rt  tcr.  and  which 
will  be  the  distinguishing  features  of  the  third  edition, 
are  ch.apters  on  diphtheria,  cerebro-spinal  meningitis, 
and  rotheln.  The  former  disease  is  considered  much 
more  in  detail  than  formerly,  and  a  great  amount  of 
very  practical  information  is  added,  and  altogether  it  is 
one  of  the  most  comprehensive  and  one  of  the  best  writ- 
ten chapters  of  the  subject  we  have  thus  far  read.  His 
description  of  cerebrospinal  meningitis,  founded  also 
for  the  most  part  on  personal  experience,  is  admirably 
clear  and  exhaustive. — The  Med.  Becm-d,  Feb.  19, 1876. 

In  presenting  this  deservedly  popular  treatise  for  the 
third  time  to  the  profession,  Dr.  Smith  has  given  it  a 
careful  preparation,  which  will  make  it  of  decided  su- 
periority to  either  of  the  former  editions.  The  position 
of  the  author,  as  physician  and  consultant  to  several 
lariie  children's  hospitals  "in  New  York  City,  has  fur- 
nished him  with  constant  occasions  to  put  his  treatment 
to  the  test,  and  his  work  has  at  once  that  practical  and 
thoughtful  tone  which  is  a  marked  characteristic  ol  the 
best  productions  of  the  American  medical  press. — Med. 
and  Surg.  Reporter,  Feb.  1876. 

The  former  editions  of  this  book  have  given  it  the 
highest  rank  among  works  of  its  class,  and  the  present 


(lONDIE  {D.  FRANCIS),  M.D. 

^  A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN. 

•     Sixth  edition,  revised  and  augmented.     In  one  large  octav.o  volume  of  nearly  800  closely- 
printed  pages,  eloth,  $5  25  ;  leather,  $6  25. 

The  present  edition,  which  is  the  sixth,  is  fully  up  I  teachers.  As  a  whole,  however,  the  work  is  the  best 
to  the  times  in  the  discussion  of  all  those  points  in  the  |  imerican  one  that  we  have,  and  in  its  special  adapta- 
pathologyand  treatment  of  infantile  diseases  which  tion  to  American  practitioners  it  certainly  has  no 
iave  been  brought  forward  by  the  Germau  and  French  |  sqnal.  — iVew  Yorli  Med.  Record,  March  2,  1868. 


IJ7BST  {CHARLES),  M.D., 

'  '  Physician  to  the  Ho.ipitalfor  Sick  Children,  Ac. 

LECTURES  ON   THE   DISEASES   OF  INFANCY  AND  CHILD- 

HOOD.     Fifth  American  from  the  sixth  revised  and  enlarged  English  edition.     In  one  large 
and  handsome  octavo  volume  of  678  pages.    Cloth,  $4  50;  leather,  $5  50.     (Lately  Issued  ) 

The  continued  demand  for  this  work  on  both  sides  of  the  Atlantic,  and  its  translation  into  Ger- 
man, French,  Italian,  Danish,  Dutch,  and  Russian,  show  that  it  fills  satisfactorily  a  want  exten- 
sively felt  by  the  profession.  There  is  probably  no  man  living  who  can  speak  with  the  authority 
derived  from  a  more  extended  experience  thnn  Dr.  West,  and  his  work  now  presents  the  results  of 
nearly  2000  recorded  eases,  and  600  post-mortem  examinations  selected  from  among  nearly  40,000 
cases  which  have  passed  under  his  care.  In  the  preparation  of  the  present  edition  he  has  omitted 
much  that  appeared  of  minor  importance,  in  order  to  find  room  for  the  introduction  of  additional 
matter,  and  the  volume,  while  thoroughly  revised,  is  therefore  not  increased  materially  in  size. 

Of  all  the  English  writers  on  the  diseases  of  chil-  I  living  authorities  in  the  difficult  department  of  medl- 
dren,  there  is  no  one  so  entirely  satisfactory  to  ue  as  I  cal  science  in  which  he  is   most  widely  known. — 
Dr.  West.    For  years  we  have  held  his  opinion  as  I  Boston  Med.  and  Surg.  Journal. 
j  udicial,  and  have  regarded  him  as  one  of  the  highest  | 


|r  THE  SAME  AUTHOR.    (Lately Leaned.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 
HOOD; being  the  Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  of  Lon- 
don, in  March,  1871.     In  one  volume,  small  12mo.,  cloth,  $1  00. 


ri'MUMAa    [T.  brAIJULiJiJKJJ],  M.  U., 

Professor  of  Obstetrics,  &c.,  in  the  OolUge  of  Physicians  and  Surgeons,  N.  Y.,  See. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.   Fourth 

edition,  enlarged  and  thoroughly  revised.     In  one  large  and  handsome  octavo  volume  of 

800  pages,  with  191  illustrations.     Cloth,  $5  00;   leather,  $6  00.      {Just  Issued.) 

The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  another  edition  of 

this  work  to  render  it  worthy  a  continuance  of  the  very  remarkable  favor  with  which  it  has  been 

received.     Every  portion  has  been  subjected  to  a  conscientious  revision,  and  no  labor  has  been 

spared  to  make  it  a  complete  treatise  on  the  most  advanced  condition  of  its  important  subject. 

K  work  whicli  has  re;iohcd  a  fourtli  cilition,  and  i  sion  would  remark  tha  t,  as  a  teacher  of  gynjocology, 
that,  too.  in  till'  short  space  of  five  years,  lias  achieved  both  didacticand  cliuical,  I'rof.  Thomashascertaia'y 
a  reputation  whirl;  places  it  almost  beyond  the  reaeh   |  takeu  the  lend  far  ahead 


of  criticism,  am!  Ilie  favorable  opinions  whi<-h  we  have 
already  expressed  of  the  f'.nner  edilions  seem  to  re- 
quire that  we  should  do  little  more  than  announce 
this  new  issue.  We  cannot  refrain  from  saying  that, 
as  a  practical  work,  this  is  second  to  none  in  the  Kng- 
lish,  or.  indeed,  in  any  other  language.  The  arrange- 
ment of  the  contents.,  the  admir.ably  clear  manner  in 
which  the  subject  of  the  dilferential  diagnosis  of 
several  of  the  diseases  is  handled,  leave  nothing  to  be 
desired  by  the  practitioner  who  wants  a  thoroughly 
clinical  work,  one  to  which  he  can  re*er  in  difficult 
cases  of  doubttul  dia'jfnosis  with  the  certainty  of  gain- 
ini;  linht  and  instriu-tion.  Dr.  Thomas  is  a  man  with  a 
very  clear  he;id  and  decided  views,  and  there  seems  to 
be  nothing  which  he  so  much  dislikes  as  hazy  notions 
of  diagnosis  and  blind  routine  and  unreasonable  thera- 
peutics. The  student  who  will  thoroughly  study  this 
book  and  test  its  principles  by  clinical  observation,  will 
certainly  not  be  guilty  of  these  faults. — London  Lancet, 
Feb.  13,  IS".'). 

The  latest  edition  of  this  well-known  text-book 
retains  the  essential  characters  which  rendered  the 
earliest  so  deservedly  popular  It  is  still  pre-emi- 
nently a  practical  manual,  intended  to  convey  to 
students  in  a  clear  and  forcible  manner  a  sufficiently 
complete  outline  of  gynajcology.  In  a  word,  we 
should  say  that  any  one  who  intended  to  make  a 
special  stitdy  of  gynecology  could  hardly  do  better 
than  to  begin  with  a  minute  perusal  of  this  book,  and 
that  any  one  who  intended  to  keep  gynjecology  sub- 
ordinate to  general  practice,  should  hardly  fail  to 
have  it  on  hand  for  future  reference.— if.  Y.  Med. 
Jonrn..  Jan.  1875. 

Reluctantly  we  are  obliged  to  close  this  unsatis- 
factory notice  of  so  excellent  a  work,  and  in  conclu- 


f  his  oonfrire.s,  and 
author  he  certainly  has  met  with  unusual  and  mer- 
ited succe>'S. — Am   Jonrn.  of  Ohste.trics,  Nov.  187-1. 

This  volume  of  Prof.  Thornas  in  its  revised  form 
is  classical. without  being  pedantic,  full  in  ihe  details 
of  anatomy  and  pathology,  without  ponderous 
translation  of  pages  of  Gei-m:-i.n  literature,  describes 
distinctly  the  details  and  difliculties  of  each  opera- 
tion, without  wearying  and  useless  rninutise,  and  is 
in  all  respects  a  work  ivi  rthy  of  confidence,  justify- 
ing the  high  regard  in  which  its  disiingui-ihed  au- 
thor is  held  by  the  profession. — Am.  Supplement, 
Obstet.  Jonrn.   Oct^  1874. 

Professor  Thomas  fairly  took  the  Profession  of  the 
United  States  by  storm  when  his  book  first  made  i's 
api)earance  early  in  1S68.  Its  reception  was  simply 
enthu.siastic,  notwithstanding  a  few  adverse  criti- 
cisrn-s  from  our  transatlantic  brethren,  the  first  large 
edition  was  rapidly  exhausted,  and  in  six  months  a 
second  one  was  issued,  and  in  two  years  a  third  one 
was  announced  and  published,  and  we  are  now  pro- 
mised the  fourth.  The  popularity  of  this  work  was 
not  ephemeral,  and  its  success  was  unprecedented  in 
the  annals  of  .\merioan  medical  literature.  Six  yeai  s 
is  a  long  period  in  medical  scientific  research,  but 
Thomas's  work  on  "Diseases  of  Women"  is  still  the 
leading  native  production  of  the  United  States.  The 
order,  the  matter,  the  absence  of  theoretical  dispuia- 
tiveness,  the  fairness  of  statement,  and  the  elegance 
of  diction,  preserved  throughout  the  entire  range  of 
the  book,  indicate  that  Professor  Thomas  did  not 
overestimate  his  powers  when  he  conceived  the  idea 
and  executed  the  work  of  producing  a  new  treatise 
upon  diseases  of  women. — PttoF.  Fallen,  in  Louis- 
ville Med.  Journal,  .Sept.  1871. 
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ARNES  [ROBERT),  M.D.,  F.R.C. P., 

Ob.itetric  Physician  to  St.  Thomas's  Hospital,  &c. 

A  CLINICAL   EXPOSITION  OF   THE  MEDICAL  AND  STJRGI- 

C.A.L  DISEASES  OF  WOMEN.      Second  American,  from  the  Second  Enlarged  and  Revi^ed 
English  Edition.    In  one  handsome  octavo  volume,  wtli  many  illustrations.    {Prepari>ig.) 


?  WAYNE  [JOSEPH  GRIFFITHS),  31.  D., 
Phij.<iiei an- Accoucheur  to  the  British  General  Ho.tpital,  &c. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 
MENCING MIDWIFERY  PRACTICE.  Second  American,  from  the  Fifth  and  Revised 
London  Edition  with  Additions  by  E.  R.  Hutchins,  M.  D.  With  Illustrations.  In  one 
neat  I2ino    volume.      Cloth,  $1  25.      (Lately  Issufd.) 

*(■.*  See  p.  4  of  this  Catalogue  for  the  terms  on  which  this  work  is  offered  as  a  premium  to 

ibscribers  to  the  "  American  Journal  of  the  Medical  Sciences." 
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'INCKEL  [F.). 

Professor  and  Director  of  the  GynCBCological  Clinic  in  the  University  of  Rostock. 

A  COMPLETE  TREATISE  ON  THE  PATHOLOGY  AND  TREAT- 

MENT  OF  CHILDBED,  for  Students  and  Practitioners.  Translated,  with  the  consent  of 
the  author,  from  the  Second  German  Edition,  by  James  Read  Chadwick,  M  D.  In  on© 
octavo  volume.     Cloth,  $4  00.     (Lately  Isstied.) 

This  work  was  written,  as  the  author  tells  us  in  his 
preface,  to  supply  a  want  arising  from  the  very  brief 
consideration  given  to  puerperal  diseases  by  writers  on 
Obstetrics,  in  which  re.ipect  it  seems  the  profession  in 
his  country  is  not  different  from  our",  ami  to  fill  a  blank 
left  between  the  treatises  upon  the  subject  already  in 
the  field,  and  the  present  standpoint  of  science.  The 
work  has  reached  a  second  edition,  and  boars  evidence 
throughout  of  careful  study  and  practical  experience. 
.\s  its  title  implies,  it  is  a  manual  rather  than  a  treatise. 
—American  Journal  of  Med.  Sciencei'.  April,  l&'l. 


We  feel  quite  sure  tliat  the  profession  of  Ibis  country 
will  give  this  interesting  and  learned  work  a  cordial 
welcome  —  Cineinnati  Me.d.  News,  June,  187 ti. 

In  Germany  this  treatise  is  re'.'arded  a.i  a  standard 
authority  in  this  branch  of  medicine,  and  as  it  con- 
tains the  reeent  advances  in  the  pathology  and  treat- 
ment of  dise.ises  that  pertain  to  the  puerperal  condition, 
will  be  gladly  received  by  a  large  portion  of  the  profes- 
sion in  this  country.— Cincinnati  iuncei  and  Observer. 
June,  I87C. 
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TJODOE  {HUGH  L.),  M.D., 

J^  Emeritus  Profesfior  of  Obatetrics,  &c.,  in  the  University  of  Pennsylvania. 

ON  DISEASES  PECULIAR  TO  WOMEN;  including  DisplacementB 

of  the  Uterus.     With  original  illustrations.     Second  edition,  revised  and  enlarged.     In 
one  beautifully  printed  octavo  volume  of  531  pages,  cloth,  $4  50. 


From  Pbof.  W.  H.  Bypord,  of  the  Rush  Medical 
College,  Ghicngo. 

The  book  bears  the  impress  of  a  master  hand,  and 
mast,  as  its  predecessor,  prove  acceptable  to  the  pro- 
fession. In  diseases  of  women  Dr.  Hodge  has  estab- 
lished a  school  of  treatment  that  has  become  world- 
wide in  fame. 


Professor  Hodge's  work  Is  truly  an  original  one 
fi'om  beginning  to  end,  consequontly  no  one  can  pe- 
•use  its  pages  without  learning  sonielhiug  new.  Asa 
contribution  to  the  study  of  women's  dineases,  it  is  of 
great  value,  and  is  abundantly  able  to  stand  on  its 
own  merits.— A'.  Y.  Medical  Record,  Sept.  15,  1868. 


w. 


EST  (CHARLES),  M.n. 
LECTURES  ON  THE  DISEASES  OF  WOMEN.    Third  AmericaJi, 

from  the  Third  London  edition.     In  one  neat  octavo  volume  of  about  660  pages,  cloth, 


$3  75;  leather,  $4  75. 
As  a  writer.  Dr.  West  stands,  in  our  opinion,  se- 
cond only  to  Watson,  the  "Macaulay  of  Medicine;' 
he  possesses  that  happy  faculty  of  clothing  instruc- 
tion in  easy  garments  ;  combining  pleasure  with 
profit,  he  leads  his  pupils,  in  spite  of  the  ancient  pro- 
verb, along  a  royal  road  to  learning.  His  work  is  one 
which  will  not  satisfy  the  extreme  on  either  side,  but 
it  is  one  that  will  please  the  great  majority  who  are 


seeking  truth,  and  one  that  will  convince  the  studen 
that  he  has  committed  himself  to  a  candid,  safe,  and 
valuable  guide. — N.  A.  Mfd.-Chirtirg.  Review. 

We  have  to  say  of  it,  briefly  and  decidedly,  that  it 
is  the  best  work  on  the  subject  in  any  language,  and 
that  it  stamps  Dr.  West  as  the  facile  princeps  of 
British  obstetric  authors. — Edinburgh  Med.  Journal. 


DSWEES'S  TREATISE  ON  THE  DISEASES  OF  FE- 
MALES. With  illustrations.  Eleventh  Edition 
with  the  Author's  last  improvements  and  corroc 
tions.  In  one  octavo  volume  of  636  oages,  wit> 
plates,  cloth.     S?!  no 

CHURCHILL  ON  THE  PUERPERAL  FEVER  AND 
OTHER  DISEASES  PECULIAR  TO  WOMEN  1  vol. 
8vo.,  pp.  4.50,  cloth.     $2  50. 


ASHWELL'S  PRACTICAL  TREATISE  ON  THE  DIS- 
EASES PECULIAR  TO  WOMEN.  Third  American, 
from  the  Third  and  revised  London  edition.  1  vol. 
8vo.,  pp.  52S.  cloth.     -%S  50 

MEIGS  ON  THE  NATURE,  SIGNS,  AND  TREAT- 
MENT OF  CHILDBED  FEVER.  1  vol.  8vo.  pp. 
S65,  cloth.    $2  00. 


"yANNER  [THOMAS  H),  M.  D. 
ON  THE  SIGNS  AND  DISEASES  OF  PUEGNANCY.     First  AmericEO 

from  the  Second  and  Enlarged  English  Edition.     With  four  colored  plates  andillustrations 
on  wood.     In  one  handsome  octavo  volume  of  about  500  pages,  cloth,  $4  25. 


With  the  Immense  variety  of  subjects  treated  of 
and  the  ground  which  they  are  made  to  cover,  the  im- 
possibility of  giving  an  extended  review  of  this  truly 
remarkable  work  must  be  apparent.  We  have  not  a 
sin.gle  fault  to  find  with  it.  and  most  heartily  com. 
mend  it  to  the  careful  study  of  every  physician. — 
N.  r.  Med.Jo^irn.,\h7Q. 


We  recommend  obstetrical  students,  young  and 
old,  to  havf  this  volume  in  their  collections.  It  con- 
tains not  onl  T  a  fair  statement  of  the.signs,  sy  mptou.o, 
and  diseasef'of  pregnancy,  but  comprises  in  addition 
much  interesting  relative  matter  that  is  not  to  be 
found  in  anj  other  work  that  we  can  name  — Edin- 
burgh Med.  Journal,  Jan.  1868. 


mHE  OBSTETRICAL  JOURNAL.     [Free  of  postage  for  ISIS.) 

THE    OBSTETRICAL    JOURNAL    of  Great   Bi-itain   and  Ireland; 

Including  Midwifery,  nnd  the  Diseases  op  Women  and  Infants.     With  an  American 
Supplement,   edited  by  J.   V.  Ingham,   M.D.       A  monthly  of   about  96    octavo  piiges, 
very  handsomely  printed.     Subscription,  Five  Dollars  per  annum.     Single  Numbers,  50 
cents  each. 
Commencing  with  April,  1873,  the  Obstetrical  Journal  consists  of  Original  Papers  by  Brit 
ish  and  Foreign  Contributors  ;   Trnnsactions  of  the  Obstetrical  Societies  in  England  and  abroad 
Reports  of  Hospitnl  Practice;  Reviews  and  Bibliographical  Notices;   Articles  and  Notes,  Edito 
rial.   Historical,  Forensic,  and  Miscellnneous  ;  Selections  from  Journals;   Correspondence,  &c 
Collecting  together  the  vast  amount  of  material  daily  accumulating  in   this  important  and  ra 
pidly  improving  department  of  medical  science,  the  value  of  the  information  which  it  pre 
sents  to  the  subscriber  may  be  estimated  from  the  character  of  the  gentlemen  who  have  already 
promised  their  support,  including  such  names  as  those  of  Drs.  Atthill,  Robert  Barnes,  Henrt 
Bennet,  Thomas  Chambers,  Fleetwood  Churchill,  Matthews  Duncan,  Graily  Hewitt, 
Braxton  Hicks,  Alfred  Meadows,  W.  Leishman,  Alex.  Simpson,  Tyler  Smith,  Edward  J. 
Tilt,  Spencer  Wells,  &c.  &c.  ;  in  short,  the  representative  men  of  British  Obstetrics  and  Gynae- 
cology. 

In  order  to  render  the  Obstetrical  Journal  fully  adequate  to  the  wants  of  the  American 
profession,  each  number  contains  a  Supplement  devoted  to  the  advances  made  in  Obstetrics  and 
Gynaecology  on  this  side  of  the  Atlantic.  This  portion  of  the  Journal  is  under  the  editorial 
charge  of  Dr.  J.  V.  InghaM;  to  whom  editorial  communications,  exchanges,  books  for  re- 
view, &c.,  may  be  addressed,  to  the  care  of  the  publisher. 


"*».*  Complete  sets  from  the  beginning  e.in  no  longer  be  furnished,  but 
menee  with  Vol.  V.,  April,  1877,  or  January,  1878. 


Dscriptions  can  com- 


-*-  Profe.-sor  of  Obstetric  Medic 


/'.ix.O./'.. 

ft  in  King's  College,  etc.  ftc. 

A  TREAT [SK  ON  THE  SCIRNfCE  AND  PRACTICE  OF  IMIDWTFERY. 

In  one  handsome  octavo  volume  of  576  pages,  with  166  illustrations  :  cloth,  $4  00;  lea- 
ther, $5  00.      {Just  Issued  ) 


The  stu'lent  and  also  the  busy  practitioner  will  find 
here  a  rich  mine  from  which  he  may  oblain  valualile 
information  to  aid  him  in  his  attendance  on  the  pu-r- 
pe  al  female  1'he  whole  chapter  upon  the  maniigeaient 
of  a  natural  labor  is  by  itselt  worth  the  price  of  the 
book.  Indeed,  authors  generally  seem  to  rejrard  this 
matter  as  of  trivial  importanc«.  as  though  it  were  a 
thini;  too  well  known  to  need  elucidtitioii,  while  they 
duc-ll  at  srreat  and  tiresome  lengith  upon  raalpre.-enta- 
ti^Mi-.  inalformations,  etc  .  matters  wliich  so  rarely  nre 
t'lKcan  ered  hy  the  ireneral  pnic'itioner  Butwemight 
continue  at  still  greater  'enijth,  so  fascinating  have  we 
found  this  book  of  Dr.  Playfalr's.  We  would  earnestly 
recommend  it  to  all  our  readers  a''  a  book  which  should 
occupy  a  prominent  position  on  their  shelves,  and  one, 
too.  which  they  should  constantly  and  carefully  study. 
—Med.  and  Surg.  Eeixirler,  Sept.  30,  1876. 

The  author's  reputation  was  sufficient  to  warrant 
great  expectations,  when  his  forthcoming  work  was  an- 
nounced, and  its  appearance  has  caused  no  disappoint- 
ment It  deals  in  a  masterly  way  wiih  many  disputed 
points,  and  gives  conclusions  which  it  would  be  difiicult 
to  gainsay.  The  work  is  the  most  valuable  acqui,sition 
to  the  subject  on  which  it  treats  which  has  been  given 


Ihe  profession  in  a  long  time,  ard  in  saying  this  we  do 
nut  foiget  the  nianv  admirable  treati.^es  which  have  re- 
cently appeared.  No  practitioner  can  afford  to  be  with- 
out it  —  Peninsular  Journ.  of  ikd.,  Sept.  1875. 

The  high  reputation  already  won  by  Dr.  Flayfair  in 
this  special  department  of  medicine  is  a  sufficient  u'uar- 
antee  for  the  uiL'ritorious  characterof  this  work.  Kvery 
page  is  reple'e  with  interesting  and  instructive  mHiter, 
containing  the  very  latest  information  regarding  the 
subject  of  ob>tetrics,  full  of  hints  of  the  greatest  prac- 
tical value.  'I'his  work  will  find,  we  predict,  a  large  and 
ready  sale  The  book  is  profusely  illustrated  with  valu- 
able wood-cuts,  and  is  printed  in  l)eautiful  type. — Clii- 
cinnati  Lancet  o.nd  Ol'Surver.  Nov.  1876 

This  is  pre-eminently  a  work  ada|ited  to  the  wnnt^  "f 
students,  and  will  do  more  towad  accomplishing  the 
profession  a',  largein  that  particular  branch  of  medicine 
than  any  other  work  in  the  field  of  ob-tetric  literature. 
In  praise  of  this  work  too  much  eannot  be  said— in  ad- 
verse criticism  very  little.  We  advise  every  student 
and  every  graduate  to  obiain  it.  and  hope,  ere  long,  to 
see  it  adopted  as  the  principal  text  booK  of  obstetric 
medicine  in  every  to  lege  in  the  United  States. — Aasli- 
ville  Med.  Mid  Surg.  Journ.,  Oct.  1876. 


ffODGE  [HUGH  L.),  M.D., 

^-*-  Emeritus  Professor  of  Midwifery,  A  3.,  in  the  University  of  Pennsylvania,  &c. 

THE   PRINCIPLES  AND   PRACTICE   OF   OBSTETRICS.     Illus- 

trated  with  large  lithographic  plates  containing  one  hundred  and  fifty-nine  figures  from 
original  photographs,  and  with  numerous  wood-cuts.  In  one  large  and  beautifully  printed 
quarto  volume  of  550  double-columned  pages,  strongly  bound  in  cloth,  $14. 

The  work  of  Dr.  Hodge  is  something  more  than  a 
ilmple  presentation  of  his  particular  views  in  the  de- 
partment of  Obstetric?? ;  it  is  something  more  than  an 
ordinary  treiHise  on  midwifery  ;  it  is,  in  fact,  a  cyclo- 
pedia of  midwifery.  He  has  aimed  to  embody  in  a 
single  volume  the  whole  science  and  art  of  Obstetrics^ 
An  elaborate  text  is  combined  with  accurate  and  va- 
ried pictorial  illustrations,  so  that  no  fact  or  principle 
Is  left  unstated  or  unexplained.— 4m.  Med.  Times, 
Sept.  a,  1864. 

It  IS  very  targe,  profusely  and  elegantly  illustrated' 
and  is  fitted  to  take  its  place  near  the  works  of  great 


obstetricians.  Of  the  American  works  on  the  subject 
ic  is  decidedly  the  best. — Edinb.  Med.  Jour.,  Dec.  tA. 
We  have  read  Dr.  Hodge's  book  with  great  ple'i 
sure,  and  have  much  satisfaction  in  expressing  our 
commendation  of  it  as  a  whole.  It  is  certainly  highly 
instructive,  and  in  the  main,  we  believe,  correct.  The 
great  attention  which  the  author  has  devoted  to  'he 
mechanism  of  parturition,  taken  along  with  the  con- 
clusions at  which  he  has  arrived,  point,  we  thiik, 
conclusively  to  the  fact  that,  in  Britain  at  least,  the 
doctrines  of  Naegele  have  been  too  blindly  received. 
— Glasgow  Med.  Journal,  Oct.  1864. 

***  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address,  free  by  mail, 
on  receipt  of  six  cents  in  postage  stamps. 


^A MSB O TEA M  {FRA NCIS  H.),  M.D. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDI- 
CINE AND  SURGERY,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged 
edition,  thoroughly  revised  by  the  author.  With  additions  by  W.  V.  Keating,  M.  t)., 
Professor  of  Obstetrics,  &e.,  in  the  Jefferson  Medical  College,  Philadelphia.  In  one  large 
and  handsome  imperial  octavo  volume  of  650  pages,  strongly  bound  in  leather,  with  rai.^ed 
bands  ;  with  sixty-four  beautiful  plate,=i,  and  numerous  wood-cuts  in  the  text,  containing  in 
all  nearly  200  large  and  beautiful  figures.     $7  00. 


fjHURCHILL  [FLEETWOOD],  M.D.,  M.R.I.  A. 

ON  THE  THEORY  AND  PRACTICE  OF  MIDWIFERY.     A  new 

American  from  the  fourth  revised  and  enlarged  London  edition.     With  notes  and  additions 


dition. 
Francis  Condie,  M.  D.,  author  of  a  "Practical  Treatise  on  the  Diseases  of  Chil- 
<tc.     With  one  hundred  and  ninety-four  illustrations.     In  one  very  handsome  octavo 
volume  of  nearly  700  large  pages.     Cloth,  $4  00  ;  leather,  $5  00. 


by  D 
dren. 


MONTGOMERY'S  EXPOSITION  OF  THE  SIGNS  l  RIGBY'S  SYSTEM  OF  MIDWIFERY.  With  Notes 
AND  SYMPTOMS  OF  PREGNANCY.  With  two  |  and  Additional  Illnatrattons.  Second  American 
exquisite  colored  plates,  and  numerous  wood-CQts.  I  'dition.  One  volume  octavo,  cloth,  422  pagea. 
In  1  vol.  8vo., of  nearly  600  pp., cloth.   i|i3  75.  ;      ^'JCO 


Henry  C.  Lea's  Publications — {Midwifery,  Surgery).  25 

J^EISHMAN  [WILLIAM),  M.D., 

Bff/iun  Pro/f.ssoi-  of  Midwifery  in  the.  Univernity  nf  Glasgow,  &c. 

A  SYiSTEM  OF  MIDWIFERY,  INCLUDING  THE  DISEASES  OF 

PREGNANCY  AND  THE  PUERPERAL  STATE.  Secniifl  American,  from  the  Second 
and  Revised  English  Edition,  with  additions  by  John  S.  PAiuiy,  M.D.,  Obstetrician  to  the 
Philadelphia  Hospital,  kc.  In  one  large  and  very  handsome  octavo  volume  of  over  700 
pages,  with  about  two  hundred  illustrations:  cloth,  $6;  leather,  $6.      {Just  Issved.) 


That  thib  book  is  recouiinendoil  as  a  text-book  by 
many  of  the  Uading  scholars  of  medicine  io  this 
country,  is  sufficient  evidence  of  the  favor  in  which 
it  is  held.  In  a  word,  wa  know  of  no  betier  book  in 
our  language,  bolh  for  the  student  and  practitioner. 
The  value  of  the  book  is  enhanced  by  this  sel-ond 
edition,  which  contains  many  notes  by  our  late  Dr. 
V AT TY.— Chicago  Mad.  Journ.  and  Examiner,  March, 
1S77." 

But  the  most  valuable  additions  to  the  volume  are 
those  made  by  the  American  editor.  One  of  the  best  tests 
of  a  man's  ability  is  for  him  to  take  a  standard  work  in 
our  profession,  like  this  of  Dr.  Leisbman,  and  materially 
improve  it.  Many  a  one,  with  more  ambition  than  wis- 
dom, has  attempted  it  with  other  books  and  failed.  But 
Dr.  Parry  has  succeeded  most  admirably.  We  know  no 
obstetrical  work  that  has  anything  better  on  the  use  of 
the  forceps  than  that  wblob  Dr.  Parry  has  jriven  in  this, 
and  no  work  that  has  the  rational  and  intelligent  views 
upon  lactation  with  which  he  has  enriched  this.  Having 
used  "Leishman"  for  two  years  as  a  textbook  for  stu- 
dents, we  can  cordially  commend  it.  and  are  quite  satisfied 
to  continue  such  use  now. — Am.  Practitioner,  Mar.  1876. 

This  new  edition  decidedly  confirms  the  opinion  which 
we  expressed  of  the  first  edition  of  the  work,  in  the  May, 
1^74,  number  of  this  Journal,  that  this  is  "the  best 
modern  work  on  the  subject  in  the  English  language." 


The  excellent  pructii-al  notes  contributed 
refer  principiil  ly  to  tlie  use  of  the  forceMs,  I; 
the  puei'p.^ral  diseases,  imd  are  intended  to 
us(!fulness  of  the  work  in  this 
chai 


Dr.  Parry 
'.  forceiis,  la(rliition,and 
itended  to  increase  the 
ntry.  An  entirely  new 
diphtheria  of  puerperal  wounds  has  been 
added  (Dr.  I',  has  had  unusual  experience  in  this  form 
of  puerperal  fever),  and  also  a  number  of  illustrations 
of  the  principal  obstetrical  instruments  in  use  in  Ame- 
rica. We  have  nohesitittion  in  saying  that  the  work,  in 
its  present  shape,  is  a  great  improvement  on  its  prede- 
cessor, and  In  recommending  it  as  the  one  obstetrical 
textbook  which  we  should  advise  every  English  speak- 
ing practitioner  and  student  to  buy. — American  Jour- 
nal of  Obsleirics,  Feb.  1876. 

Perhaps  the  most  useful  one  the  student  can  procure. 
Some  important  additions  have  been  made  by  the  editor, 
in  order  to  adapt  the  work  to  the  profession  in  this  coun- 
try, and  some  new  illustrations  have  been  introduced, 
to  represent  the  obstetrical  instruments  generally  em- 
ployed in  American  practice.  In  its  present  form,  it  is 
an  exceedingly  valuable  book  for  both  the  student  and 
practitioner. — New  York  Med.  Jmtrnal,  Jan.  1876. 

In  about  two  years  after  the  issue  of  tbi-  excellent 
treatise  a  second  edition  has  been  called  for.  We  regard 
the  treatise  as  thoroughly  sound  and  practical,  and  one 
which  may  with  confidence  be  consulted  in  any  emer- 
gency.—jT/je  London  Lancet,  Dec.  11,  ls76. 


pARRY  [JOHN  S.),  M.D., 

Obstetrician  to  the  Philadelphia  Hospital,  Viee-Prest.  nfthe  0\itet  S  -ciety  of  Philadelphia 

EXTRA-UTERINE    PREGNANCY:    ITS    CLINICAL    HISTORY, 

DIAGNOSIS,    PROGNOSIS,  AND    TREATMENT.     In  one   handsome  octavo  volume. 

Cloth,  %!  1)0.     {Lately  -Issued.) 

out  of  something  very  like  chaos. — Philadelphia  Med. 


It  is  with  genuine  satisfaction,  therefore,  that  weread 
the  work  before  us,  which  is  far  in  advance  of  any  mo- 
nograph upon  the  subject  in  the  Knglish  language,  and 
exceeding  vex-y  much,  in  the  number  of  ca^es  upon 
w  hich  it  is  based,  we  believe,  any  work  of  the  kind  ever 
published.  The  author  has  given  great  cai'e  and  study 
to  the  work,  and  has  handled  his  statistics  with  judg- 
ment; so  I  hat,  whatever  was  to  be  gained  from  them, 
he  has  gained  and  added  to  our  knowledge  on  the  sub- 
ject. We  owe  the  author  much  for  giving  us  a  clear, 
ri'adable  book  upon  this  topic.  lie  has,  so  far  a<  it  is 
at  present  possible,  removed  the  obscurity  attending 
ci'rtain  points  of  the  subject.    He  has  brought  order 


Times.  Feb.  19,  1876. 

In  this  work  Dr.  I'arry  has  added  a  most  valuable 
contribution  to  obstetric  literature,  and  one  which  meets 
a  want  long  felt  by  those  of  the  profession  who  have 
ever  been  called  upon  to  deal  with  this  class  of  cases. — 
Bnxpin  Med.  and  Surg.  Journ..  March  9, 1876. 

This  work,  being  as  near  as  possible  a  collection  of  the 
experiences  of  many  persons,  will  afford  a  most  useful 
guide,  both  in  diagnosis  and  treatment,  for  this  most 
interesting  and  fatal  malady.  We  think  it  should  be  in 
the  hands  of  all  physicians  practising  midwifery. — Cin- 
cinnati Clinic,  Feb.  5,  1876. 


SRHURST  {JOHN,  Jr.),  M.D., 

Pmf.  nf  Clinical  Surgery,  TJniv  of  Pa.,  Surgeon  to  the  Episcopal  Hospital,  Philadelphia. 

THE   PRINCIPLES   AND   PRACTICE  OF   SURGERY.     In  one 

very  large  and  handsome  octavo  volume  of  about  1000  pages,  with  nearly  550  illustrations, 


cloth,  $6  50;  leather,  raised  bands,  $7  50. 
Its  author  has  evidently  tested  the  writings  and 
experiences  of  the  past  and  present  in  the  crucible 
of  a  careful,  aDalylic,  and  honorable  mind,  and  faith- 
fully endeavored  to  bring  his  work  upto  the  level  of 
the  highest  standard  of  practical  surgery.  He  is 
frank  and  definite,  and  gives  ns  opinions,  and  gene- 
rally sound  ones,  instead  of  a  mere  resume  of  the 


jpinions  of  others  He  is  conservative,  but  not  hide- 
bonnd  by  authority.  His  style  is  clear,  elegant,  and 
scholarly.  The  wc  rk  is  an  admirable  text-book,  and 
a  useful  book  of  reference.  It  is  a  credit  to  American 
professional  literature,  and  one  of  the  first  ripe  fruits 
)f  the  soil  fertilized  by  the  blood  of  our  late  unhappy 
war.— iV.  r.  Med.  Record,  Feb.  1,  1872. 


SKEY'S  OPERATIVE  SURGERY.  In  1  vol.  8vo. 
el.,  ofe.'iO  pages  ;  withaboutlOOwood-cnts  $3  2.') 

COOPER'S  LECTURES  ON  THE  PRINCIPLES  AND 
Practice  OF  StTRGBRY.  Inlvol.  8vo  cloth.  7.50  p.  *2. 

GIBSON'S  INSTITUTES  AND  PRACTICE  OF  SUR- 
SERT.  Eighth  edition,  improved  and  altered.  With 
thirty-four  plates.  In  two  handsome  octavo  vol- 
umes, about  1000  pp.. leather,  raised  band^.  itfi  fio. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY. 
By  William  Pirrie,  F.R  S.E.,  Profe-^sor of  Surgery 
in  the  University  of  Aberdeen.  Edited  bv  John 
Neill,  M.D.,  Professor  of  Surgery  in   the 'Peana 


Medical  College,  Surgeon  to  the  Pennsylvania  Hos- 
pital. &c.  In  one  very  handsome  octavo  volume  of 
780  pages,  with  316  illustrations,  cloth,  $3  lo. 
MILLER'S  PRINCIPLES  OF  SURGERY.  Fourth  Ame- 
rican, from  the  Third  Edinburgh  Edition.  In  one 
large  8vo.  vol.  of  700  pages,  with  340  illustrations  ; 
cloth,  $3  75. 

MILLER'S  PRACTICE  OF  SURGERY  Fourth  Ame- 
rican, from  the  last  Edinburgh  Edition  Revised  by 
the  iVmerican  editor.  In  one  large  8vo.  vol. of  nearly 
700  pages,  with  3e4  illustrations:  cloth,  $3  75. 
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IROSS  {SAMUEL  1).),  M.D., 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 


A  SYSTEM  OF  SURGERY:   Pathological,  Diagnostic,  Therapeutic, 

and  Operative.     Illustrated  by  upwards  of  Fourteen  Hundred  Engravings.     Fifth  edition, 
carefully  revised,  and  improved.    In  two  large  and  beautifully  printed  imperial  octavo  vol- 
umes of  about  2300  pages,  strongly  bound  in  leather,  with  raised  bands,  $15.    (Just  Issued.) 
The  continued  favor,  shown  by  the  exhaustion  of  successive  large  editions  of  this  great  work, 
proves  that  it  has  successfully  supplied  a  want  felt  by  American  practitioners  and  students.    In  the 
present  revision  no  pains  have  been  spared  by  the  author  to  bring  it  in  every  respect  fully  up  to 
the  day.     To  effect  this  a  large  part  of  the  work  has  been  rewritten,  and  the  whole  enlarged  by 
nearly  one-fourth,  notwithftanding  which  the  price  has  been  kept  at  its  former  very  moderate 
rate.     By  the  use  of  a  clo.se,  though  very  legible  type,  an  unusually  large  amount  ol  matter  is 
condensed  in  its  pages,  the  two  volumes  containing  as  much  as  four  or  five  ordinary  oct.avos. 
This,  combined  with  the  most  careful  mechanical  execution,  and  its  very  durable  binding,  renders 
it  one  of  the  cheapest  works  accessible  to  the  profession.     Every  subject  properly  belonging  to  the 
domain  of  surgery  is  treated  in  detail,  so  that  the  student  who  possesses  this  work  may  be  said  to 
have  in  it  a  surgical  library. 


We  liave  now  brought  our  t;isk  to  a  conchipinn,  and 
have  seldom  read  a  work  wiih  the  practical  v;ilue  ot 
which  we  have  been  uioreimpressed.  Every  oli;ii..ler  is 
so  coucisely  put  together,  that  the  busy  praclitinner. 
when  in  difficulty,  can  at  once  f5tid  the  information  he 
requires.  His  work,  on  the  contrary,  is  cosmo|iolitan, 
the  suri;ery  of  tlie  world  being  fully  reiu'esented  in  it. 
The  work."in  ttict.  is  so  historically  uniTcjiidiced.  and  so 
euiiiicntly  lira,  tical.  that  it  is  almost  a  fali-e  compliment 
to  sav  that  we  liclieve  it  to  be  destineil  to  occupy  a  fore- 
most jilace  asawork  of  reference,  while  a  syst^m  of  sur- 
gery like  the  present  system  of  surgery  is  the  practice  of 
surgeons.  The  printing  and  binding  of  the  work  is  un- 
exceptionable; indeed,  it  contrasts,  in  the  latter  re- 
spect, remarkably  with  English  medical  and  surgical 
cloth-bound  uublications.  which  are  cenerally  so  wretch- 
edly stitched  as  to  require  re- binding  before  they  are 
anv  timeiu  uf^e.—Dub.  Joum.  r,f  Med.  Sci.,VnTeh,'l^i. 

Dr.  Gros.s's  Surgery,  a  great  work,  has  become  still 
greater,  botli  in  si'ze  and  merit,  in  its  most  recent  form. 
The  difference  in  actual  numberofpageMsunl  more  than 
130  but  the  size  of  (he  page  having  been  increased  to 
what  we  believe  is  technically  termed  -  elephant."  there 
has  been  room  for  considerable  additions,  which,  toge- 
ther with  the  alterations,  are  improvements —io;;^. 
Lancet,  Nov.  16, 1872. 

It  coiul  ines,  as  perfectly  as  possible,  the  qualities  of 
a  tevLt-book  and  work  of  reference.  'We  think  this  last 
edition  of  Gross's  "Surgery,"  will  confirm  his  title  of 
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ex.'"  It  is  learned,  scholar-like,  me- 
md  exhaustive.  We  scarcely  think 
lid  write  so  complete  and  faultless  a 
treatise,  or  romprehend  more  solid,  instructive  matter, 
in  the  given  number  of  pages.  The  labor  must  have 
been  immense,  and  the  work  gives  evidence  of  great 
powers  of  mind,  and  the  highest  order  of  intellectual 
discipline  and  niethodieal  disposition,  and  arrangement 
of  acquired  knowledge  and  personal  experience. — N.  Y. 
ihdJuurn..  Feb  1873 

As  a  whole,  we  regard  the  work  as  the  representative 
"System  of  Surgery'  in  the  English  language. — St. 
Louis  Medical  and  Surg.  Journ.,  Oct.  1872. 

The  two  magnificent  volumes  before  us  afford  a  very 
complete  view  of  the  surgical  knowledge  of  the  day. 
Some  years  ago  we  had  the  pleasure  of  presenting  the 
first  edition  of  Gross's  Surgery  to  the  profession  as  a 
work  of  unrivalled  excellence;  and  now  we  have  the 
result  of  years  of  experience,  labor,  and  study,  all  con- 
densed upon  thegreat  work  before  us.  And  to  students 
or  practitioners  desirous  of  enriching  their  library  with 
a  treasure  of  reference,  we  can  simply  commend  the 
purchase  of  these  two  volumes  of  immense  research  — 
Cincinnati  Lancet  and  Observer,  Sept.  Ie72. 

A  complete  system  of  surgery — not  a  mere  text-book 
of  operations,  but  a  scientific  accountof  surgical  theory 
and  practiceinall  its  departments. — Brit. and  For.Med.- 
Cliir.  Rev.,  Jan.  1873. 


-jDY  THE  SAME  AUTHOR. 

A    PRACTICAL   TREATISE    ON  THE    DISEASES,  INJURIES, 

and  Malforra-ations  of  the  Urinary  Bladder,  the  Prostate  Gland,  and  the  Urethra.  Third 
Edition,  thoroughly  Revised  and  Condensed,  by  Samuel  W.  Gross,  M.D.,  Surgeon  to 
the  Philadelphia  Hospital.  In  one  handsome  octavo  volume  of  674  pages,  with  170  illus- 
trations :  cloth,  $4  50.      (Just  Issued.) 


The  book  is  fully  up  to  the  times,  and  we  know  of  no 
m-inograph  on  the  subject  of  urinary  diseases  that  is 
fullerlind  more  complete  than  the  one  under  notice.— 
Cncin.  Lancet  and  Observer,  Dec.  lt:76. 

Tt  i«  a  valuable  and  exhaustive  treatiseon  the  surgery 
of  the  urinary  organ.',  brought  fully  up  to  the  existing 
state  of  our  knowledge.  A  perusal  of  its  574  pages  will 
amply  repay  the  iuvestigator.— Pac^c  .Weii.  a;.a  Surg, 
■foitrn,    Nov.  1.S76. 

Nothing  need  be  said  to  commend  this  standard  work 
to'the  pro"te.'sion.  It  has  long  been  considered  one  of 
the  most  valuable  from  the  pen  of  the  distinguished 
author.  The  editor  has  done  his  work  ably  and  faith- 
fully, and  several  of  the  chapters,  by  no  means  the  least 
useful  ones,  are  from  his  pen;  as  a  mon(igraph  repre- 
senting all  the  surgery  of  the  parts  of  which  it  treats, 
it  ha.s'io  superior  in  our  tongue.— -jVeti  and  Surg  Rt- 
pr,rur,  Oct.  21,  1876. 

For  reference  and  general  information,  the  physician 

J)Y  THE  SAME  AUTHOR. 

A   PRACTICAL    TREATISE    ON    FOREIGN    BODIES   IN   THE 

AIR-PASSAGES.     In  1  vol.  8vo.,  withillnstrationp,  pp.  468,  cloth,  $2  76. 
IGELO  W  {HENRY  J.).  M.  D., 

Professor  of  Surg^.ri/  in  the  Mrissm:hicsetts  Med.  College. 

ON   THE   MECHANISM   OF    DISLOCATION  AND   FRACTURE 

OF  THE  niP.     With  the  Reduction  of  the  Dislocation  by  the  Fle.xion  Method.     With 
numerous  original  illustrations.      In  one  very  handsome  octavo  volume.      Cloth,  $2  5o. 


or  surgeon  can  find  no  work  that  meets  their  necessitit' 
more  thoroughly  than  this,  a  revised  edition  of  an  ex" 
cellent  treatise,  and  no  medical  library  should  be  with- 
out it.  Kepltte  with  handsome  illustrati  ns  and  good 
ideas,  it  has  the  unusual  advantage  of  bfing  easily 
comprehended,  by  the  reasonable  and  practical  manner 
in  which  the  various  subjects  are  sy.,temalized  and 
arranged  We  heartily  recommend  it  to  the  profession 
as  a  valuableaddition  to  the  important  literature  of  dis- 
eases of  the  urinary  orsana.— Atlanta  Med  Journ.,  Oct. 

I87e. 

It  is  with  pleasure  we  now  again  ta  ke  up  this  old  woi  k 
in  a  decidedly  new  dress.  Indeed,  It  mu.st  be  regarded 
as  a  new  book  in  very  many  of  its  parts;  The  chapters 
on  -'Diseases  of  the  IJladder,"  ''I'rostato  Uody,"  and 
■•  Lithotomy,"  are  splendid  specimens  of  descripti\e 
writing;  while  the  chapter  on  ••Stricture"  is  one  of  the 
most  concise  and  clear  that  we  have  ever  read — Aeit- 
yorlc  Med.  Jouin.,  Nov.  1876. 
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UrJMSON  {LEWIS  A.).  A.M.,  M.D., 

O  Surgeon  to  the  Prc.shyte.ri' in  Hosjdial,  to  th".  Kew  YojIc  Dispennary,  &a. 

A  MANUAL  OF  OPKRATIYE  SUllGERY.     In  one  very  handsome 

royal  12rao.  volume  of  about  500  pages,  with    over  SCO   illustrations.       {Piepari/ig  for 
early  Fublication.) 

Many  years  having  elapsed  since  the  appearance  in  this  country  of  any  work  devoted  exclu- 
sively to'  the  operations  of  surgery,  and  the  ordinary  surgical  text-lMH.kK  being  too  large  and 
unwieldy  for  ready  consultation  and  reference,  the  author  has  thought  that  a  compact  manual 
devoted  exclusively  to  practical  operative  details,  thoroughly  ilkistraled,  would  supply  a  want 
univer'^ally  felt.  He  has  accordingly  sought  to  embody  in  the  work  a  concise  account  ot  all  the 
operations  practised  at  the  present  day,  devoting  special  attention  to  the  newer  and  less  fami- 
liar ones,  copiously  illustrated  with  diagrams  and  figures,  many  of  which  are  original.  Ihe 
scope  of  the  work  can  be  gathered  from  the  subjoined  very  condensed 

STJlVC]N^AI^-5r    OF     COTSrXEnSTTS. 

Part  I  The  Accessories  op  an  Operation.  Part  II.  Ligature  op  Arteries.  Part  III. 
Amputation.  Part  IV.  Excision  of  Joints  and  Bones.  Part  V.  Neurotomy  and  Tenot- 
omy Part  VI  Plastic  Operations  of  the  Face.  Part  VII.  Special  Operations.  Lkap. 
I.  Operations  upon  the  Eye  and  its  Appendages.  Chap.  J/.  Operations  upon  the  Ear  and  its 
Appendages.  Chap  III.  Operations  upon  the  Mouth  and  Phaiynx  Chap.  IV.  Operations 
performed  upon  the  Neck.  Chap.  V  Operations  performed  upon  the  Thorax.  Chap.  VI.  Ope- 
rations performed  upon  the  Abdominal  Wall,  Stomach,  and  Intestines  Chap.  VII  Operations 
upon  the  Male  Genito-Urinary  Organs  Chap.  VIII  Operations  upon  the  Oenito- Urinary 
Organs  of  the  Female.      Chap.  IX.   Miscellaneous  Operations. 
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OLMES  [TIMOTHY),  M.D., 

Surgeon  to  St   George's  Hospital,  London. 

SURGERY,  ITS   PRINCIPLES 

some  octavo  volume  of  nearly  1000  pages, 
{Just  Issued.) 

We  believe  it  to  be  by  far  the  best  surgical  text-book 
tliat  we  have,  insomuch  as  it  is  the  complete.-^t,  and 
the  one  most  thoroughly  brought  up  to  the  knowledge 
of  the  present  day.  All  who  will  give  this  book  the 
careful  perusal  that  it  deserves  and  requires,  whe- 
ther student  or  practitioner,  will  agree  with  us,  l  hat, 
from  the  happy  way  in  which  justice  is  done,  both  to 
the  principles  and  practice  of  surgery,  from  the  care 
with  which  its  pages  are  brought  up  to  modern  date, 
from  the  respect  which  is  paid  all  along  to  the  opin- 
ions of  others,  it  deserves  to  take  the  first  place 
among  the  texi-booka  on  svLVgcvy.—  British  Med. 
Joiirn.,  Dec.  2.5,  1S75. 

This  is  a  work  which  has  been  looked  for  on  both 
sides  of  the  Atlantic  with  much  interest.  Mr.  Holmes 
is  a  surgeon  of  large  and  varied  experience,  and  one 
of  the  best  known,  and  perhaps  the  most  brilliant 
writer  upon  surgical  subjects  in  England,  r  is  a 
book  for  students— and  an  admirable  one— and  for 
the  busy  general  practitioner.  It  will  give  a  student 
all  the  knowledge  needed  to  pass  a  rigid  examina- 
tion. The  book  ifairly  justifies  the  high  expectations 
that  were  formed  of  it.  Its  style  is  clear  and  forcible, 
even  brilliant  at  times,  and  the  conciseness  needed 


AND    PRACTICE.     In  one  hand- 

with  411  illustrations.     Cloth,  $6;  leather,  $7. 


to  bring  it  within  its  proper  limits  has  not  impaired 
Its  force  and  distinctness. — N.  Y.  Med.  Record,  April 
U,  1P76. 

It  will  be  found  a  most  excellent  epitome  of  sur- 
gery by  the  general  prnctiiioner  whohas  not  f  he  time 
to  give  attention  to  more  minute  and  extended  works, 
and  to  the  medical  student.  In  fact,  we  know  of  uo 
one  we  can  more  cordial  y  recommend.  The  author 
has  succeeded  well  in  giving  a  plain  and  practical 
a''COunt  of  each  surgical  iujury  and  disease,  and  of 
the  treatment  which  is  most  commonly  advisable. 
It  will  no  doubt  become  a  popular  work  in  the  pro- 
fession, and  especially  as  a  text-book. — Cincinnati 
Med.  News,  April,  1806. 

In  point  of  literary  structure  we  have  no  words  but 
those  of  praise  to  write  of  Dr.  Holmes's  book.  His 
diction  is  always  graceful  and  clear,  and  he  usually 
works  with  great  conscientiousness.  There  is  much 
independence  of  thoaght  and  a  healthy  disposition  to 
resist  the  tendency  to  walk  iu  old  tracks  simply  be- 
cause they  are  old.  On  the  whole,  he  has  done  his  work 
in  a  manner  for  which  it  would  be  ungenerous  not  to 
give  him  very  high  credit  indeed. — Dublin  Journ.of 
Med.,  Oct.  1876. 


flAMILTON  [FRANK  H.),  M.D., 

Professor  of  Fractures  and  Dislocations,  4c.,  in  Bellevue  Hosp.  Med.  College,  New  York. 

A  PRACTICAL  TREATISE   ON   FRACTURES  AND   DISLOC^- 

TIONS.  Fifth  edition,  revised  and  improved.  In  one  large  and  handsome  octavo  volume 
of  nearly  800  pages,  with  344  illustrations.  Cloth,  $6  75  :  leather,  $6  75.  {Lately  Iss^ied.) 
This  work  is  well  known,  abroad  as  well  as  at  home,  as  the  highest  authority  on  its  important 
subject — an  authority  recognized  in  the  courts  as  well  as  in  the  schools  and  in  practice — and 
again  manifested,  not  only  by  the  demand  for  a  fifth  edition,  but  by  arrangements  now  in  pro- 
gress for  the  speedy  appearance  of  a  translation  in  Germany.  The  repeated  revisions  which  the 
author  has  thus  had  the  opportunity  of  making  have  enabled  hitn  to  give  the  most  careful  consid- 
eration to  every  portion  of  the  volume,  and  he  has  sedulously  endeavored  in  the  present  issue, 
to  perfect  the  work  by  the  aid  of  his  own  enlarged  experience  and  to  incorporate  in  it  whatever 
of  value  has  been  -added  in  this  department  since  the  issue  of  the  fourth  edition.  It  will  there- 
fore be  found  considerably  improved  in  matter,  while  the  most  careful  attention  has  been  paid 
to  the  typographical  execution,  and  the  volume  is  presented  to  the  profession  in  the  confident 
hope  that  it  will  more  than  maintain  its  very  distinguished  reputation. 


There  is  no  better  work  on  the  subject  in  existence 
than  that  of  Dr.  Hamilton.  It  should  be  in  the  posses- 
sion of  every  general  practitioner  and  surgeon.— 2'Ae 
Am.  Journ.  of  Obstetrics,  Feb.  1876. 

The  value  of  a  work  like  this  to  the  practical  physi- 
cian and  surgeon  can  hardly  be  over-estimated,  and  the 
necessity  of  having  such  a  book  revised  to  the  latest 
dates,  notmerttly  on  account  of  the  practical  importance 


of  its  teachings,  but  also  by  reason  of  the  medico  legal 
bearings  of  the  cases  of  whichit  treats,  and  which  have 
recently  been  the  subjectof  useful  papers  by  Dr.  Hamil- 
ton and  others,  is  sufficiently  obvious  to  every  one  The 
present  volume  seems  to  amply  fill  all  the  requisites. 
We  can  safely  recommend  it  as  the  best  of  its  kind  in 
the  English  language,  and  not  excelled  in  any  other, — 
J)u,rn.  of  Ntnoas  and  Menial  Disease,  J slu.  1876. 


PRIGHSEN  [JOHN  E.), 

■^  Professor  of  Surgery  in  University  College,  London,  etc. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Treatise  on  Sur- 
gical Injuries,  Diseases,  and   Operations.       Carefully  revised   by  the    author  from  the 
Seventh  ano  enlarged  English  Edition.     Illustrated  by  eight  hundred  and  sixty  two  en- 
gravings on  wood.     In  two  large  and  beautiful  octavo  volumes  of  nearly  2000  pages  : 
cloth,  $8  50  ;  leather,  $10  50.      (Noiv  Ready.) 
"  I  have  endeavored  to  make  this  edition  of  '  The  Science  and  Art  of  Surgery'  more  deserving 
than  those  which  preceded  it  have  been  of  the  favor  accorded  to  them  by  the  surgical  profession 
of  the  United   States  of  America.     In  consequence  of  unavoidable  delay  in  the  publication  of 
the  Seventh  British    Edition,  I  have  found  time  to  add  to  this  one  several  paragraphs  on  im- 
portant practical  subjects,  which  will,  I  trust,  be  found  to  enhance  the   utility  of  the  work  as  a 
guide  to  the  practitioner  of  surgery.      I  dedicate  these  volumes  to  the  surgical  profession  of 
the   United  States  of    America,   in   testimony  of  the  esteem  which  I  entertain  for  that  large 
and  enlightened  body  of  practiiioners,  and  of  the  cordial  friendship  that  exists  between  me  and 
many  of  its  members." — Author's  Preface  to  the  New  American  Edition. 

In  revising  this  standard  work  the  author  has  spared  no  pains  to  render  it  worthy  of  a  continu- 
ance of  the  very  marked  favor  which  it  has  so  long  enjoyed,  by  bringing  it  thoroughly  on  a 
level  with  the  advance  in  the  science  and  art  of  surgery  made  since  the  appearance  of  the 
last  edition.  To  accomplish  this,  has  required  the  addition  of  about  two  hundred  page'  of  te.xt, 
while  the  illustrations  have  undergone  a  marked  improvement.  A  hundred  and  fifty  additional 
wood  cuts  have  been  inserted,  while  about  fifty  other  new  ones  have  been  substituted  for  figures 
which  were  not  deemed  satisfactory.  In  its  enlarged  and  improved  form  it  is  therefore  pre- 
sented with  the  confident  anticipation  that  it  will  maintain  its  position  in  the  front  rank  of 
text-books  for  the  student,  and  of  works  of  reference  for  the  practitioner,  while  its  exceedingly 
moderate  price  places  it  within  the  reach  of  all. 

new  one.'!  have  been  ailded.  and  many  of  the  nUl  rntS 
tiHve  bec^n  redrawn  The  author  highly  appreciates  the 
favor  wiih  which  his  work  has  been  received  by  .\n)eri- 
ean  surjceons,  and  has  endeavored  to  render  bis  latest 
edition  more  than  ever  worthy  of  their  approval.  That 
he  has  succeeded  aduiirably,  must,  we  ttiink,  be  the 
general  opinion.  We  heartily  recommenO  the  book  to 
both  student  and  practitioner. — N.  I'.  Med.  .fournui. 
Feb. 1S78. 

It  is  entirely  unnecesFary  for  us  to  attempt  to  add,  by 
our  praise.*,  one  jot  to  the  established  reputation  of 
Erichsen's  Science  and  Art  of  Surgery.  It  has  lon>: 
been  a  favorite  text-book  and  authority  in  this  country 
as  well  as  in  Englanil  and  on  the  Continent,  and  the 
present  edition  can  but  add  to  its  popularity.— 0/iio 
Med.  Rtcnrder,  Jan.  1878. 


Of  the  many  treatises  on  Suro;ery  which  it  l.as  been 
our  task  to  study,  or  our  pleasure  to  read,  there  is  none 
which  in  all  points  has  satistjed  us  go  well  as  the  clas.'iic 
treati.Je  of  Eriebsen.  His  polished,  clear  style,  his  free- 
dom from  prejudice  and  hobbies,  his  unsurpassed  grasp 
of  his  subjtfCl,  and  vast  clinical  experience,  qualify  him 
admirably  to  write  a  moUel  texl-book.  When  we  wish, 
at  the  least  cost  of  time,  to  learn  the  most  of  a  topic  in 
surgery,  we  turn,  by  preference,  to  his  work.  It  is  a 
pleasure,  therefore,  t5  see  tlibt  the  appreciation  r.f  it  is 
general,  and  has  led  to  the  appearance  of  anoiher  edition. 
—Med.  and  Surg.  JRepvrwr,  Feb.  2,  1S78. 

Notwithstanding  the  increase  in  size,  we  observe  that 
much  old  matter  has  been  omitted.  The  entire  work 
has  been  thoroughly  written  up.  and  not  merely  amend- 
ed by  a  fe-v  extra  chapters  K  great  impri'Vement  ba« 
been  made  iu  the  il.uslratious.     One  hundred  and  fifty 


jyRUITT  [ROBERT],  M.R.G.S.,  i^c. 

THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY. 

A  new  and  revised  American,  from  the  eighth  enlarged  and  improved  London  edition.    Illus- 
trated with  four  hundred  and  thirty -two  wood  engravings.     In  one  very  handsome  octavo 
volume,  of  nearly  700  large  and  closely  printed  pages,  cloth,  $4  00  ;  leather,  $5  00. 
All  that  the  surgical  student  or  practitioner  could    practice  of  surgery  are  treated,  and  so  clearly  and 
d  jsire. — Dublin  Quarterly  Journal.  perspicuously,  as  to  elucidate  every  important  topic. 

It  is  a  most  admirable  book.  We  do  not  know  We  aave  examined  the  book  most  thoroughly,  and 
when  we  have  examined  one  with  more  pleasure.—  "^.n  iay  that  this  success  is  well  merited.  His  book, 
Boston  Med.  mid  Surg.  Journal.  moreover,  pos.sesses  the  inestimable  advantages  of 

having  the  subjects  perfectly  well  arranged  and  clas- 
In  Mr.  Drnitt's  book,  though  containing  only  some    rifled,  and  of  being  written  in  a  style  at  once  clear 
seven  hundred  pages,  both   the  principles  and  the    ind  succinct. — Am.  Journal  of  Med.  Sciences. 

QOSSELIN  [L.],  ' 

Proff.ssor  of  Surgery  in  the  Faculty  of  Medicine,  Paris,  etc. 

CLINICAL  LECTURES  ON  SURGERY.     Delivered  at  the  Hospital 

of  La  Charite.  Translated  from  the  French  by  Lewis  A.  Stimson,  M.D.,  Surgeon  to  the 
Presbyterian  Hospital,  New  York.  With  illustrations.  {Publisking  in  the  Medical  Nea-s 
and  Library,  commeiiciug  uith  the  July  No.  1876.) 


B 


RYANT  [THOMAS],  F.R.C.S., 

Surgeon  to  Guy's  Hospital. 

THE   PRACTICE    OF    SURGERY.     With  over  Five  Hundred  En- 

gravings  on  Wood.     In  one  large  and  very  handsome  octavo  volume  of  nearly  1000  pages, 
cloth,  $6  25;  leather,  raised  bands,  $7  25.     {Lately  Published.) 


A'tHTON  ox  THE  DISEASES.  INJUKIES.  AND  MA  L- 
FOR.MATIOXSOK  THE  KECTU.M  AND  ANUS;  with 
remarks  on  Habitual  Coo>tipitiiiu.  Second  Ameri- 
can, from  the  fourth  and  enlnrsjed  London  Edition. 
With  illu-itraions.  Iu  one  Svo  vol.  of  28.'  pages, 
cloth,  $3  2.5. 


SAKGENTON  BANDAGING  AND  OTHER  OPERA- 
TIO.XS  OF  MINOR  SURGERY.  New  edition,  with 
an  additional  chapter  ou  Military  Surgery  One 
12mo  vol.  ol  3S.J  pages,  with  181  wood-cuts.  Cloth, 
*1  70. 


Henry  C.  Lea's  Publications — (  0}>hthalmoJngy  . 
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ROWNE  [EDGAR  A.), 

fiurrie.nn  tn  the.  Liverpool  Eye  nwf  V.nr  Tnfirinary,  nvd  I'  the  Diftpevnari/  for  Slin  Pixuisf/). 

HOW  TO  USE  T H E  0 1' II T II Ah M O tS C O P E .     i! e i n g  It  1  e m e n ta ly  I n - 

siructions  in  Ophthalmoscopj',  arranjied  for  the  Use  of  Students.    W  ith  tliiiiy-five  illustra- 
tions.    In  one  small  volume  r<jj'iil  12uio.  ol  120  pnges  :  cloth,  $1.      [I\'o'w  Eeady.) 


Nothing  could  be  more  clear  and  simple  than  Dr. 
Browne's  de.scripiioQ  of  the  ophthalmoscope,  and 
the  best  means  of  acquiring  facilily  in  its  use.  The 
chapter  on  optical  principles  is  excelleut,  and  is 
bided  very  mucli  by  the  abundant  iIluBtra:ions. — 
N.  Y.  Mtd.  Journ.,  Dec.  1S77. 

This  is  a  u(  eful  little  volume  to  the  student  begin- 
ning to  use  the  ophthalmoscope.  It  supplies  the 
place  of  au  instructor,  and  calls  attention  to  many 
important  and  practical  points  which  one  not  skilled 
in  the  e.XHiiiiuatiou  of  the  eye  would  be  likely  to  pass 
by  carelessly.  It  is  quite  evident  hat  the  author 
uuderslauds  the  acquirements  of  a  good  ophlhalmo- 
scopist,  and  also  the  steps  necessary  to  bis  best  de- 
velopment.—^rcVtiijes  of  Clin.  Surgery,  June  16, 
1S77. 

This  capifcal  little  work  should  be  in  the  hands  of 


ev»  ly  medical  student,  and  we  had  almost  sh id  every 
general  practitioner.  Its  explanation  of  iIjh  npiic  1 
principles  on  which  the  ophi  lialmusiripi;  is  li.urdtd, 
is  to  clear  and  simple  that  the  OM.st  stupid  reader 
could  scarcely  fail  of  uuderstaudiug  tljeiu.  liqnally 
satisfactory  are  tie  directions  for  tlie  use  ol'  tLe  in- 
slrunienc  and  the  sujigestii  ns  lo  aid  in  iuterpreiing 
what  is  seen, — Bitroxt  Med.  Journ.,  Kov.   IhTT. 

We  congratulate  the  author  on  sosucee.ssfuUy  acrum- 
plisbing  bis  object,  and  recommend  the  book  tu  till  slu- 
dent.s  intere.-ited  in  this  particular  line  of  study. —  Med. 
and  Surg.  Beporter,  June  2,  1877. 

The  information  is  given  in  avery  concise,  but  we  may 
also  add,  in  a  very  clear  and  ion  ii  le  manner  .Many  of 
the  diagrams  that  illu.strate  the  text  are  cij-ivial  auU 
ingenious  in  tl  eir  construction,  and  very  instrui  live. — 
Edin.  Med.  Journ. 


Edit- 
In   one 
{Jn.H 


fTARTER  {R.  BRUDENELL),  F.R.C S., 

^  Ophtii'dniic  Surgeon  to  St   Georges  Bo><'pUa1,  ttc. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  EYE. 

ed,  with  test-types  and   Additions,   by  John  Green,  M.D.    (of  St.  Louis,  Mc). 

handsome  octavo  volume  of  about  600  pages,  and  124  illustrations.     Cloth,  $3  75 

Issued.) 

Dr.  Green,  whose  reputation  and  experience  in  this  department  are  vyell  known,  has  given  this 
vrork  a  very  careful  revision,  and  has  introduced  much  matter  which  will  be  found  of  importance 
to  the  practitioner.  As  his  system  of  test-types  is  the  one  reeommetded  by  the  author,  they 
have  been  inserted  in  the  volume  in  a  shape  which  will  admit  of  their  being  detached  and 
mounted  for  convenient  office  use. 

These  test-types,  on  a  sheet  for  mounting,  can  be  had  separate,  price  25  cents. 
It  would  be  difficult  for  .Mr.  Car.er  to  write  an  uuiu-  ■  in  view,  and  presents  the  subject  in  a  clear  and  concise 
structive  book,  and  impossible  for  him  to  write  an  uu-  I  manner,  easy  of  comprehensiun,  and  hence  the  more 
interesting  one.  Kven  on  subjects  with  which  he  is  not  valuable.  VVe  would  especially  commend,  however,  as 
bound  to  be  familiar,  he  can  discourse  with  a  rare  degree  worthy  of  high  praise,  the  manner  in  which  the  tlieri.- 
of  clearness  and  effect.  Our  readers  will  therefore  not  peutics  of  disease  of  the  ej  e  is  elaborated,  for  here  tlie 
be  surprised  to  learn  that  a  work  by  him  on  the  Diseases  author  is  particularly  clear  and  practical,  where  other 
of  the  Kye  makes  a  very  valuable  addition  to  ophthal-  writers  are  unfortunately  too  often  deticient.  The  final 
niic  literature.  .  .  .  The  book  will  remain  one  useful  obapier  is  devoted  to  a  discussion  ot  the  uses  and  selec- 
alike  to  the  general  and  the  special  practitioner.  Not  tion  of  spectacles,  and  is  admirably  compact,  plain,  and 
the  least  valuable  result  which  we  expect  from  it  is  that  useful,  especially  the  paragraphs  on  the  treatment  of 
It  will  to  some  considerable  extent  Uespecialize  this  bril-  presbyopia  and  myopia.  In  conclusion,  our  thanks  ai  e 
liant  department  of  medicine. — London  Lancet,  Oct.  30,  due  the  author  for  many  useful  hints  in  the  great  siU- 
1875.  ject  of  ophthalmic  surgery  and   therapeutics,   a  fieid 

It  is  with  great  pleasure  that  we  can  endorse  the  work     whereof  late  years  we  g 
as  a  mo.st  valuable  contribution  to  practical  ophthal- 
mology.   Mr.  Carter  never  deviates  from  the  end  he  has 


n  but  a  tew  grains  ol  souiid 
heat  from  a  mass  of  chaff — New  Yurie  iVedicul  Record, 
Oct.  23,  1875. 


^ELLS  {J.  SOELBERG), 

'  '         Professor  of  Ophthalmology  in  King's  College  Hospital,  &e. 

A  TREATISE  ON  DISEASES  OF  THE  EYE.      Second  Americar, 

from  the  Third  and  Revised  London  Edition,  with  additions;  illustrated  with  numerous 
engravings  on  wood,  and  six  colored  plates.     Together  with  selections  from  the  Test-types 
of  Jaeger  and  Snellen.     In  one  large  and  very  handsome  octavo  volume  of  nearly  800 
pages  i  cloth,  $5  00  ;  leather,  $6  00.     {Lately  Published.) 
On  examining  it  carefully,  one  is  not  at  all 

prised  that  it  should  meet  with   universal  favor.     It 

is,  in  fact,  a  comprehensive  and  thoroughly  practical 

treatise  on  diseases  of  the  eye,  setting  forth  the  prac- 


tice of  the  leading  oculists  of  Europe  and  Am^ 
and  givingtheauthor'sowu  opinions  and  preferences, 
which  are  quite  decided  and  worthy  of  high  consid- 
eration. The  third  English  edition'  from  which  this 
is  taken,  having  been  revised  by  the  author,  com- 
prises a  notice  of  all  the  more  recent  advances  made 
in   ophthalmic  science.    The  style  of  the  writer  is 


1  lucid  and  flowing,  therein  differing  materially  from 
some  of  the  translations  of  C'lntiuental  writers  on  this 
subjects  that  are  in  the  market.  Special  pains  are 
taken  to  explain, at  length,  those  subjects  which  aie 
particularly  difficult  of  comprehension  to  the  begin- 
ner, as  the  use  of  the  ophthalmoscope,  the  interpre- 
tation of  its  images,  etc.  The  book  is  profusely  and 
ab  y  illustrated,  and  at  the  end  are  to  be  found  16 
excellentcolored  ophthalmoscopic  figures,  which  are 
copies  of  some  of  the  plates  of  Liebreich's  admirable 
atlas. — Kansas  City  Med.  Journ.,  June,  187-1. 


^  A  VRENGE  {JOHN  Z.),  F.  R.  C.  S., 

Editor  of  the  Ophthalmic  Review,  &o. 

A  HANDY-BOOK  OF   OPHTHALMIC   SURGERY,  for  the  use  cf 

Practitioners.     Second  Edition,  revised  and  enlarged.     With  numerous  illustrations.     In 
one  very  handsome  octavo  volume,  cloth,  $2  75. 


^A  WSON  [GEORGE],  F.  R.  C.  S.,  Engl, 

'*  Assistant  Surgeon  to  the  Royal  London  Ophthalmic  Hospital   Moorflelds,  &e. 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EYELIDS:  their  Imirte- 

diate   and  Remote  Effects.     With  about  one  hundred  illustrations.     In  one  very  hand- 
some octavo  volume,  cloth,  $3  50. 


l^UKJyjtJ  1  1    [iJHAKLhid  11.),  M.Ji   ,M.U., 
J-'  Aural  Surg  to  the  Prefab,  ho.ip.,  Surffeon-in-thargeo/ t!ie Ivfr  forDis.  oftheEar,  Phila. 

THK    EAR,    ITS    ANATOMY.    PHYSIOLOGY,    AND    DISEASES. 

A  Practical  Treatise  for  the  Use  of  Medical  Students  and  Practitioners.      In  one  hand- 
some octavo  vohnne  of  615  pages,  with  eighty-seven  illustrations  :  cloth,  $4  50  j    leather, 
$5  50.      {Just  Rfiudy.) 
Rpcent  progress  in  the  investigation  of  the  structures  of  the  ear,  and  advances   ma'e  in  the 
modes  of  treating  its  diseases,  would  seem  to  render  desirable  a  new  work  in  which  all  the  re- 
sources of  the  most  advanced  science  should  be  placed  a+.  the  disposal  of  the  practitioner.     This 
it  has  been  the  aim  of  Dr.  Burnett  to  accomplish,  and  the  advantages  which  h'^   has  enjoyed  in 
the  special  study  of  the  subject  are  a  guarantee  that  the  result  of  his  labort  will  prove  of  service 
to  the  profession  at  large,  as  well  as  to  the  specialist  in  this  department. 

;eneriil  practitioner,  this 
will  not  be  found  void  of 
Maryland  M'-.d.  Jorcrn., 


As  the  title  of  the  work  indicates,  this  volume 
treats  of  the  anatomy  and  physiology  of  the  ear,  as 
well  as  of  its  diseases,  and  (he  author  has  talien 
special  pains  to  make  tliisdillluult  and  complicated 
matter  thoroughly  clear  and  intelligible.  The  book 
is  designed  especially  for  the  use  of  .-tudents  and 
general  practitioners,  and  places  at  their  disposal 
much  valuable  in-tterial.  Such  a  book  as  tbepre- 
sent  one,  we  think,  has  long  been  needed,  and  we 
may  congratulate  the  author  on  his  success  in  fill- 
ing tiie  gap.  Both  student  and  pracdiioner  can 
study  the  work  with  a  gr.  at  deal  of  benefit.  It  is 
profusely  and  beautifully  illustrated.— TV.  Y.  Hos- 
pital Gazette,  Oct   15,  1877. 

The  medical  student  and  general  practitioner 
have  long  felt  the  need  of  a  book  of  this  character  on 
an  organ  so  little  understood  and  yet  so  important 
as  the  ear.  The  author  has  presented  in  tie  volume 
clearly  but  concisely  the  great  ad  vancfs  which  have 
been  made  of  late  years  in  otology  and  has  indicated 
the  direction  in  which  further  researches  can  be 
most  profitably  carried  on.  The  work  is  divided 
into  two  pares.  In  Part  I.  the  anatomy  and  physiol- 
ogy of  the  ear  are  minutely,  yet  explicitly,  detailed 
in  a  manner  not  lo  be  found  in  any  of  the  ordinary 
text-books.  In  Part  II.  the  diseases  and  treatment 
of  the  ear  are  fully  and   practically  pre.^ented.     To 


the  medical  student  am 
work  is  indispensable,  a 
interest  to  the  specialist 
iN"ov  1877 

The  appearance  of  this  book  is  another  proof  of  the 
rapidly  increasing  amount  of  lionest,  valuable  work 
that  is  now  being  done  in  the  various  branches  of 
medical  science  in  this  country.  Dr.  Burnett  is  to  be 
commended  for  having  written  the  best«book  on  the 
subject  in  the  English  language,  and  especially  f.ir 
the  care  and  attt-mion  he  has  given  to  the  scientific 
side  of  the  subject. — N.  Y.  Med.  Journ.,  Dec.  1S77. 

There  is  probably  no  other  book  of  the  kind  in 
the  English  language  which  contains  so  concise  and 
yet  so  complete  an  account  of  the  numer  lus  dis- 
eases to  which  the  --ar  is  liable.  We  can  safely  pre- 
dict that  every  intelligent  medical  uian  who  takes 
the  trouble  to  make  himself  f  miliar  vrith  ths  lead- 
ing tacts  concerning  this  cIhss  of  disease,  as  gipen 
by  Dr.  Burnett,  will  not  only  admit  that  the  time 
thus  employed  was  far  from  beiag  wa.sted,  but  that 
the  eai'nest  labors  of  Otologists  within  the  last  few 
years  have  taken  away  ihe  sting  of  reproach  cou- 
laioed  in  the  hackneyed  phmse  that '•  nothing  caa 
be  got  out  of  the  ear  but  fees  and  wax."—  Canada 
Med.  and  Surg.  Journ.,  JS'ov.  Ii77. 


qyAYLOR  [ALFRED  S.),  M.D., 

•*•  Lucturer  on  Med.  Juri.sp.  and  Q hemistry  in  Guy' s  Hospital . 

MEDICAL  JURISPRUDENCE.     Seventh  American  Edition.     Edited 

by  John  J.  Reese,  M.D.,  Prof    of  Med.  Jurisp.  in  the  Univ.  of  Penn.     In  one  large 
octavo  volume  of  nearly  900  pages.     Cloth,  $5  00;  leather,  $6  00.      (Lately  Issued.) 
To  the  members  of  the  legal  and  medical  profession,    in  behalf  of  a  work  on  medical  jurisprudence  by  an 

author  who  is  almost  universally  esteemed  to  be  the 
best  authority  on  this  specialty  in  our  language.  On 
this  point,  however,  we  will  .-ay  that  we  consider  Dr. 
Taylor  to  be  the  safest  medico-legal  authority  to  fol- 
low, in  general,  with  which  we  are  acquainted  iu  any 
language. —  Va   Clin.  Record,  Nov.  1&73. 


This  last  edition  of  the  Manual  is  probably  the  best 
of  all,  as  it  contains  more  material  and  is  ivorked  up 
to  the  latest  views  of  the  author  as  expressed  in  the 
last  edition  of  the  Principles.  Dr.  Seese,  the  editor 
of  the  Manual,  has  done  everything  to  make  his 
work  acceptable  to  his  medical  sountrymeu. — N.  Y 
Med.  Record,  Jan.  15,  1871. 


it  is  unnecessary  to  say  anything  commendatory  of 
Taylor's  Medical  Jurisprudence.  We  might  as  well 
undertake  to  speak  of  the  merit  of  Chitty's  Plead- 
ings.—  Chicago  Legal  News,  Oct.  16,  lS7.'i. 

Little  can  be  added  to  what  has  already  been  said 
of  this  standard  work  of  Dr.  Taylor's.  As  a  manual 
it  is  doubtless  the  most  comprehensive  extant,  meet- 
ing fully  the  demands  of  the  student  of  medicine 
and  law.  —  Wentern  Lancet,  Nov.  1873. 

It  Is  beyond  question  the  mv)st  attractive  as  well 
as  most  reliable  manual  of  medical  jurisprudence 
published  in  the  English  language. — Arn.  Journal 
of  SyphVography,  Oct.  1873. 

It  is  altogether  superfluous  for  us  to  offer  anything 

TiY  THE  SAME  AUTHOR. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURISPRU- 

DENCE.     Second  Edition,  Revised,  with  numerous  Illustrations.     In  two  large  octavo 

volumes,  cloth,  $10  00;  leather,  $12  00 
This  great  worli  is  now  recognized  in  England  as  the  fullest  and  most  authoritative  treatise  on 
every  department  of  its  important  subject.     In, laying  it,  in  its  improved  form,  before  the  Ameri- 
can profession,  the  publisher  trusts  that  it  will  assume  the  same  position  in  this  country. 

jy  Y  THE  SA ME  A  UTHOR.    (New  Edition— Ju.st  Is-sued. ) 

POISONS  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.     Third  American,  from  the  Third  and  Revised  English  Edition.     In  one 
large  octavo  volume  of  850  pages  ;  cloth,  $5  60  ;  leather,  $6  50. 


To  the  members  of  the  le^al  and  medical  profos.sion 
it  is  unnecessary  to  say  anytliinn  commendatory  of 
Taylors  Medical  .lurisprudenoe  We  mifjht  as  well  un- 
dertake to  speak  of  the  nujrit  of  Cbitty's  Pleadings. — 
Chicago  L<-gat  JVe.wn,  Oct.  IG,  1873. 

This  last  edition  of  the  Manual  is  probably  the  best 
of  all.  as  it  contains  more  material  and  is  worked  up  to 
the  latest  views  of  the  author  as  expressed  in  Ihe  last 


edition  of  the  Prinoiple.s  Dr.  lieese.  the  editor  of  the 
Manual,  has  done  everything;  to  make  his  work  accept- 
able to  his  medical  countrymen.  —  A'cw  York  Medical 
Record,  Jan.  15, 1874. 

Iti.s  beyond  question  the  mo.st  attractive  as  well  ad 
most  reliable  manual  of  medical  jurisprudenrc  published 
in  tlie  Kiiirlisli  lani^unge. — American  Journal  of  Syphilo- 
graphy,  Oct.  1*73. 
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mHOMPSON{SIR  HENRY), 

-'■  Surgeon  and  Professor  of  C'linicnl  Surgery  to  TTniverftity  College  Ho/ipitnl. 

LECTURES  ON  DISEASES  OP  THE  URrNARY  ORGANS.    Wit.h 

illustrations  on  wood.      Second  American  from  the  Third  English  Edition.     In   one  neat 
octavo  volume.     Cloth,  $2  25.     (Just  Issued.) 
JDT  THE  SAME  AUTHOR.  . - 

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OP 

THE  URETH«A  AND  URINARY  FISTULA.  With  plates  and  wood-cuts.  From  the 
third  and  revised  English  edition.  In  one  very  handsome  octavo  volume,  cloth,  $;}  50. 
(  Lately  Puhlished.) 

■DY  THE  SAME  AUTHOR. 


THE  DISEASES    OF    THE  PROSTATE,  THEIR   PATHOLOGY 

AND  TREATMENT.  Fourth  Edition,  Revised.  In  one  handsome  8vo.  vol.  of  ;i65  page«, 
with  13piates,  plain  and  colored,  and  ill  ustrations  on  wood.    Cloth,  $3  75.    (Just  L^sti^d) 

ffUKE  {DANIEL  HACK),  MJX, 

-*•  Joint  author  of  "  The  3Ianua/  of  P.vychological  Medicine,"  &e. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HEALTH  AND  DISEASE.  Designed  to  illustrate  the  Action  of  the 
Imagination.    In  one  handsome  octavo  volume  of  416  pages,  cloth,  $3  25.    (Lattly  Issued.) 

jyLANDFORD  [G.  FIELDING),  M.  D.,  F.  R.  C.P., 

■^  Lectz(.rer  on  Psychological  Medicine  at  the  School  of  St.  George's  Hospital,  &c. 

INSANITY  AND  ITS  TREATMENT:  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patients.  With  a  Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.  By  Isaac  Ray,  M.  D.  In  one  very 
handsome  octavo  volume  of  471  pages;  clotb,  $3  26. 


It  satisfies  a  want  which  must  have  beeu  sorely 
felt  by  the  busy  general  practitioners  of  this  country. 
It  takes  the  form  of  a  manual  of  clinical  doscription 
of  the  various  forms  of  insanity,  with  a  description 
of  the  mode  of  examining  persons  suspected  of  in- 
sanity. We  call  particular  attention  to  this  feature 
of  the  book,  as  giving  it  a  unique  value  to  the  gene- 
ral practitioner.  If  we  pass  from  theoretical  conside- 
rations to  descriptions  of  the  varieties  of  insanity  as 


actually  seen  in  practice  and  the  appropriate  treat- 
ment lor  them,  we  fiod  in  0r.  Blaudford's  work  a 
eonsiderable  advance  over  previous  writings  on  the 
subject.  His  pictures  of  the  various  forms  of  mental 
disease  are  so  clear  and  good  that  uo  reader  can  fail 
to  be  struck  with  their  superiority  to  those  given  in 
irdinary  manuals  in  the  English  language  or  (so  far 
as  our  own  reading  extends)  in  any  other. — London 
Practitioner,  t'eb.  1871. 


EA  {HENRY  C). 
SUPERSTITION    AND    FORCE:    ESSAYS    ON    THE   WAGER   OF 

LAW,  THE  WAGER  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE.     Second  Edition, 
Enlarged.      In  one  handsome  volume  royal  12mo.  of  nearly  500  pages;  cloth,  $2  75. 

(Lately  Published.) 

interesting  phases  of  human  society  and  progress. 
The  fulness  and  breadth  with  whicli  he  hao  carried 
out  his  comparative  survey  of  this  repulsive  field  on 
history  [TortureJ,  are  such  as  to  preclude  our  dom^ 
justice  to  the  work  within  uur  pre-sent  limits,  liui 
here,  as  throughout  the  vol;  me,  taere  will  be  found 
a  wealth  of  illustration  and  a  ci-i'.icai  grar^p  of  the 
philosophical  import  of  facts  which  will  render  Mi. 
Lea's  labors  of  sterling  value  tu  the  historical  stu- 
deut. — London  Saturday  Review,  Oct.  S,  1870. 


We  know  of  no  single  work  which  contains,  in  so 
small  a  compass,  so  much  illustrative  of  the  .strangest 
operations  of  the  human  mind.  Foot-uotes  give  the 
authority  for  each  statement,  showing  vast  re.search 
and  wonderful  industry.  We  advise  our  cunfrtres 
to  read  this  bookand  ponder  its  teachings, — Ohicago 
Med.  Jov-rnal.  Aug.  1870. 

As  a  work  oi'  curious  inquiry  on  certain  outlying 
points  of  obsolete  law,  "Superstition  and  Force"  is 
oae  of  the  most  remarkable  books  we  have  met  with. 
—London  Athenmwia,  j!^ov.  3,  18«6. 

'  He  has  thrown  a  great  deal  of  light  upon  what  must 
be  regarded  as  one  of  the  most  instructive  as  well  as 


As  a  book  of  ready  reference  on  the  subject,  it  is  c 
the  highest  value. —  Westminster  Reoiew,  Oct.  1867. 


TtY  THE  SAME  AUTHOR.    (Late'y  Publiahed.) 

STUDIES  IN  CHURCH  HISTORY— THE  RISE  OF  THE  TEM- 
PORAL POWER— BENEFIT  OF  CLERGY— EXCOxMMUNlCATION.  In  one  large  royal 
12mo.  volume  of  516  pp.;  cloth,  $2   75. 


The  story  was  never  told  more  calmly  or  with 
greater  learning  or  wiser  thought.  We  doubt,  indeed. 
If  any  other  study  of  this  field  can  be  compared  with 
this  for  clearness,  accuracy,  and  power.  —  Chicago 
Examiner,  Dec.  1870. 

Mr.  Lea's  latest  work,  "Studies  in  Church  History," 
fully  sustains  the  promise  of  the  first.  It  deals  with 
three  subjects — the  Temporal  Power,  Benefit  of 
Clergy,  and  Excommunication,  the  record  of  which 
has  a  peculiar  importance  for  the  English  student,  and 
Is  a  chapter  on  Ancient  Law  likely  to  be  regarded  as 
final.  We  can  hardly  pass  from  our  mention  of  such 
works  as  these— with  which  that  on  "Sacerdotal 
Celibacy"  should  be  included— without  noting  the 


literary  phenomenon  that  the  head  of  one  of  the  first 
American  houses  is  also  the  writer  of  some  of  its  most 
original  books. — London  Athenceum,  Jan.  7,  1871. 

Mr.  Lea  has  done  great  honor  to  himself  and  this 
country  by  the  admirable  works  he  has  written  on 
ecclesiologicalandcognatesubjects.  We  have  already 
had  occasion  to  commend  his  "Superstition  and 
Force"  and  his  "History  of  Sacerdotal  Celibacy." 
The  present  volume  is  fully  as  admirable  lu  its  me- 
thod of  dealing  with  topics  and  in  the  thoroughness— 
a  quality  so  frequently  lackingin  American  authors— 
with  which  tliey  are  investigated.— iV.  Y.  Journal  (f 
Psychol.  Medicine,  July,  1370, 
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